A Case Study of Technology Choices by High School Students by Owens-Hartman, Amy R
  
	  	  	  	  	  A	  CASE	  STUDY	  OF	  TECHNOLOGY	  CHOICES	  	  	  BY	  HIGH	  SCHOOL	  STUDENTS	  	  	  	  	  	  	  	  	  A	  Dissertation	  	  	  Presented	  to	  	  The	  Graduate	  Faculty	  of	  The	  University	  of	  Akron	  	  	  	  	  	  	  	  In	  Partial	  Fulfillment	  	  of	  the	  Requirements	  for	  the	  Degree	  	  Doctor	  of	  Education	  	  	  	  	  	  	  	  	   Amy	  R.	  Owens-­‐Hartman	  	  December,	  2015	   	  
 ii	  
	  	  	  	  	  A	  CASE	  STUDY	  OF	  TECHNOLOGY	  CHOICES	  	  	  BY	  HIGH	  SCHOOL	  STUDENTS	  	  	  	  	  	  Amy	  R.	  Owens-­‐Hartman	  	  	  	  Dissertation	  	  	  	  Approved:	   	   	   	   	   Accepted:	  	  	  	   	   	   	  Co-­‐Advisor	   	   Interim	  Department	  Chair	  	  Dr.	  Lynne	  M.	  Pachnowski	   	   Dr.	  Peggy	  L.	  McCann	  	  	   	   	   	  Co-­‐Advisor	   	   Interim	  Dean	  of	  the	  College	   	  Dr.	  Gary	  Holliday	   	   Dr.	  Susan	  G.	  Clark	  	  	   	   	   	  Committee	  Member	   	   Dean	  of	  the	  Graduate	  School	  Dr.	  Harold	  M.	  Foster	   	   Dr.	  Chand	  K.	  Midha	   	  	  	   	   	   	  Committee	  Member	   	   Date	  Dr.	  John	  Savery	  	  	   	  Dr.	  I-­‐Chun	  Tsai	  Committee	  Member	   	  
 iii	  
	  	  	  	  	  ABSTRACT	  	  The	  purpose	  of	  this	  case	  study	  was	  to	  examine	  student	  technology	  choices	  when	  given	  the	  freedom	  to	  choose	  technology	  devices	  to	  complete	  a	  project-­‐based	  learning	  activity	  in	  a	  content	  area	  of	  study.	  	  	  	  The	  study	  also	  analyzed	  factors	  affecting	  technology	  choice	  as	  well	  as	  how	  technology	  proficiency	  scores	  aligned	  to	  technology	  choices.	  	  Patterns	  and	  themes	  were	  identified	  during	  data	  analysis.	  	  	  	  Three	  research	  questions	  guided	  this	  study:	  	  (1)	  When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  project-­‐based	  learning	  mission?	  	  (2)	  Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  project-­‐based	  learning	  mission?	  	  (3)	  How	  do	  students’	  technology	  choices	  during	  a	  project-­‐based	  learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  Data	  analysis	  of	  the	  first	  question	  indicated	  that	  for	  hardware	  choice,	  students	  overwhelmingly	  chose	  laptops	  to	  complete	  a	  project-­‐based	  mission	  with	  smart	  phones	  coming	  in	  second	  to	  complete	  or	  enhance	  the	  mission.	  	  In	  my	  results	  section	  for	  software	  choice,	  all	  students	  chose	  some	  sort	  of	  cloud-­‐based	  technology:	  	  Google	  Slides,	  Prezi,	  a	  blog,	  Twitter,	  and	  Google	  Sites.	  	  Data	  analysis	  of	  the	  second	  question	  concluded	  that	  both	  internal	  and	  external	  factors	  affected	  student	  technology	  choices.	  	  Students	  chose	  the	  software	  choice	  first	  to	  accomplish	  their	  
 iv	  
project	  and	  then	  chose	  the	  hardware	  tool	  to	  work	  best	  with	  the	  software.	  	  Hardware	  was	  seen	  as	  the	  needed	  device	  to	  make	  the	  cloud	  based	  software	  work	  as	  best	  as	  possible.	  	  Data	  analysis	  of	  the	  final	  question	  indicated	  that	  self-­‐efficacy	  and	  previous	  experiences	  are	  crucial	  components	  for	  secondary	  level	  students	  when	  choosing	  and	  using	  technology.	  	  Technology	  proficiency	  scores	  aligned	  to	  student	  technology	  choices.	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  CHAPTER	  I	  	  INTRODUCTION	  	  
	  
A	  Student	  Perspective	  and	  a	  Teacher’s	  Empathy	  	   “I	  wish	  our	  school	  would	  get	  real	  and	  up	  to	  date	  when	  it	  comes	  to	  technology!”	  exclaimed	  one	  of	  my	  students	  to	  another	  as	  she	  hid	  her	  iPod	  and	  cell	  phone,	  slamming	  her	  locker	  door.	  	  As	  a	  technology	  teacher	  in	  a	  public	  high	  school	  monitoring	  the	  school	  hallways,	  I	  overhear	  students	  like	  this	  complaining	  all	  of	  the	  time.	  	  I	  empathize	  with	  the	  student’s	  complaining.	  	  At	  the	  same	  time,	  I	  secretly	  check	  my	  own	  texts,	  unfortunately	  implementing	  a	  “do	  as	  I	  say,	  not	  as	  I	  do”	  policy.	  	  I	  ponder:	  	  If	  given	  a	  technology	  choice	  in	  school,	  would	  students	  be	  motivated	  to	  use	  their	  up	  to	  date	  technology	  to	  successfully	  complete	  an	  educational	  mission?	  	  	  Imagine	  a	  high	  school	  classroom	  in	  which	  students	  were	  permitted	  to	  use	  any	  technological	  device	  including	  any	  mobile	  technology	  sitting	  before	  them	  to	  complete	  an	  educational	  objective.	  	  Now	  further	  imagine	  that	  these	  students	  were	  on	  task,	  motivated,	  and	  were	  all	  using	  their	  technology	  devices	  in	  school	  appropriately.	  	  	  Many	  studies	  have	  been	  reported	  on	  the	  use	  of	  technology	  within	  the	  non-­‐educational	  daily	  routine	  of	  the	  teenage	  population	  (Gardner,	  2008;	  Kaiser	  Family	  Foundation,	  2010;	  Lancaster	  &	  Stillman,	  2010;	  Pew	  Research	  Center,	  2009,	  2010;)	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self-­‐efficacy	  in	  relation	  to	  technology	  use	  (Cassidy	  &	  Eachus,	  2006;	  Hannafin	  &	  Land,	  1997;	  Hseih,	  Cho,	  &	  Schallert,	  2008;	  McCoy,	  2010;	  Niederhauser	  &	  Perkman,	  2008;	  Osborn,	  2001;	  Sang,	  Valcke,	  van	  Braak	  &	  Tondeur,	  2010;	  Schunk	  &	  Meece,	  2005;	  Wang	  &	  Newling,	  2002;	  Wang,	  Ertmer,	  &	  Newby,	  2004),	  and	  learning	  inside	  versus	  outside	  of	  the	  classroom	  in	  respect	  to	  technology	  (BellSouth	  Foundation,	  2003;	  Bergin,	  1996;	  Cisco,	  2003,	  2004;	  The	  National	  Center	  for	  Educational	  Statistics,	  2009;	  Pitler,	  2011;	  Resnick,	  1987;	  U.S.	  Department	  of	  Education,	  2003;	  Zhao	  &	  Frank,	  2003).	  	  There	  is	  no	  such	  study	  up	  to	  date	  on	  the	  high	  school	  level,	  which	  opens	  up	  the	  opportunities	  for	  students	  to	  have	  complete	  technology	  ownership	  when	  completing	  educational	  projects.	  	  	  This	  study	  seeks	  to	  enlighten	  teachers	  as	  to	  what	  technology	  students	  want	  to	  use	  to	  complete	  classroom	  tasks	  as	  well	  as	  if	  the	  students’	  technology	  ability	  affects	  these	  choices.	  	  Administrators	  and	  technology	  coordinators	  have	  a	  vested	  interested	  in	  knowing	  what	  type	  of	  technology	  students	  want	  to	  use	  in	  an	  educational	  setting	  in	  order	  to	  perhaps	  better	  plan	  for	  technology	  purchasing.	  	  Furthermore,	  results	  on	  technology	  ability	  will	  give	  administrators	  and	  technology	  coordinators	  an	  idea	  of	  how	  these	  abilities	  may	  impact	  technology	  choices.	  	  	  The	  purpose	  of	  this	  dissertation	  is	  to	  examine	  student	  technology	  choices	  when	  given	  the	  freedom	  to	  choose	  technology	  devices	  to	  complete	  a	  project-­‐based	  learning	  activity	  in	  a	  content	  area	  of	  study.	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Technology	  Standards	  and	  21st	  Century	  Learning	  	   Technology	  is	  forever	  changing.	  	  Students	  are	  forever	  evolving.	  	  	  High	  school	  teachers	  face	  several	  challenges	  in	  the	  classroom	  including	  but	  not	  limited	  to	  classroom	  management.	  	  Teachers	  are	  required	  to	  teach	  up	  to	  date	  technology	  while	  maintaining	  standards,	  to	  promote	  21st	  century	  skills,	  and	  to	  adapt	  to	  the	  learning	  styles	  of	  Generation	  M.	  Teachers	  that	  integrate	  technology	  or	  create	  technology	  enriched	  lessons	  are	  required	  nationally	  to	  teach	  lessons	  centered	  on	  The	  International	  Society	  for	  Technology	  in	  Education	  (ISTE)	  NETS	  (National	  Educational	  Technology	  Standards).	  	  ISTE	  provides	  NETS	  for	  students,	  teachers	  and	  administrators.	  	  The	  NETS	  for	  students	  include	  six	  major	  areas:	  	  Creativity	  and	  Innovation;	  Communication	  and	  Collaboration;	  Research	  and	  Information	  Fluency;	  Critical	  Thinking,	  Problem-­‐Solving,	  and	  Decision	  Making;	  Digital	  Citizenship;	  and	  Technology	  Operations	  and	  Concepts.	  	  The	  NETS	  for	  teachers	  include	  the	  following	  five	  areas:	  	  Facilitate	  and	  Inspire	  Student	  Learning	  and	  Creativity;	  Design	  and	  Develop	  Digital-­‐Age	  Learning	  Experiences	  and	  Assessments;	  Model	  Digital	  Age	  Work	  and	  Learning;	  Promote	  and	  Model	  Digital	  Citizenship	  and	  Responsibility;	  and	  Engage	  in	  Professional	  Growth	  and	  Leadership	  (ISTE,	  2007).	  	  (See	  Appendix	  A	  for	  the	  complete	  explanation	  of	  all	  ISTE	  National	  Educational	  Technology	  Standards	  for	  all	  academic	  populations:	  	  students,	  teachers,	  and	  administrators).	  	  	  Similarly	  on	  a	  state	  level,	  The	  Ohio	  Department	  of	  Education	  (ODE)	  provides	  Academic	  Content	  Standards	  for	  Technology	  (2003)	  that	  are	  to	  be	  known	  and	  used	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by	  teachers.	  	  	  The	  seven	  standards	  include	  teaching	  the	  following	  concepts:	  	  Nature	  of	  Technology;	  Technology	  and	  Society	  Interaction;	  Technology	  for	  Productivity	  Applications;	  Technology	  and	  Communications	  Applications;	  Technology	  and	  Information	  Literacy;	  Design;	  and	  Designed	  World.	  	  Ohio	  further	  outlines	  technology	  standards	  by	  student	  grade.	  	  For	  Grades	  9	  through	  12	  (the	  focus	  of	  this	  study),	  the	  following	  standards	  have	  been	  set:	  	  Technology	  should	  be	  used	  for	  decision	  making	  in	  an	  ethical	  and	  respectful	  manner;	  Students	  should	  recognize	  the	  influence	  of	  technology	  as	  well	  as	  trends;	  Technology	  tools	  should	  be	  used	  to	  create	  unique	  work	  and	  problem	  solve;	  Technology	  should	  be	  used	  to	  appropriately	  communicate	  and	  create	  presented	  projects;	  Technology	  resources	  should	  be	  effectively	  evaluated	  determining	  strengths	  and	  weaknesses	  when	  used;	  and	  Collaboration	  with	  communication	  should	  be	  recognized	  by	  students	  as	  crucial	  aspects	  with	  technology	  use	  (2003).	  	  (See	  Appendix	  B	  for	  the	  complete	  explanation	  of	  all	  Ohio	  Technology	  Academic	  Content	  Standards.)	  As	  a	  technology	  teacher,	  my	  district,	  similar	  to	  many	  other	  districts	  in	  the	  State	  of	  Ohio,	  demand	  certain	  requirements	  to	  be	  met.	  	  I	  must	  have	  both	  ISTE’s	  and	  ODE’s	  technology	  standards	  posted	  in	  my	  room	  at	  all	  times.	  	  More	  specifically,	  daily	  technology	  objectives	  are	  to	  be	  posted	  in	  my	  classroom.	  	  These	  daily	  postings	  will	  prepare	  students	  as	  they	  enter	  the	  room	  exactly	  what	  technology	  missions	  must	  be	  achieved	  by	  the	  end	  of	  the	  40-­‐minute	  period.	  	  Furthermore,	  I	  utilize	  a	  district	  wide	  software	  grading/lesson	  plan	  package	  in	  which	  I	  must	  identify	  weekly	  how	  my	  lesson	  objectives	  adhere	  to	  state	  and	  national	  technology	  standards.	  	  Lesson	  plans	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are	  viewed	  by	  a	  majority	  of	  the	  stakeholders:	  	  the	  administration,	  the	  board	  members	  of	  the	  school	  district,	  and	  the	  superintendent.	  	  Teachers	  are	  held	  accountable	  to	  the	  knowledge	  and	  utilization	  of	  state	  and	  national	  technology	  standards	  within	  their	  classroom.	  	  	  Ohio	  has	  recently	  joined	  the	  leading	  national	  advocacy	  organization	  focusing	  on	  the	  promotion	  of	  21st	  century	  skills	  called	  the	  Partnership	  for	  21st	  Century	  Skills.	  	  The	  Partnership	  for	  21st	  Century	  Skills	  provides	  a	  framework	  for	  the	  21st	  century.	  	  The	  Partnership’s	  framework	  promotes	  core	  subject	  areas	  being	  centered	  on	  three	  main	  components:	  	  (a)	  learning	  and	  innovation;	  (b)	  media,	  information,	  and	  technology;	  and	  (c)	  career	  and	  life	  skills	  (Partnership	  for	  21st	  Century	  Skills,	  2003).	  	  	  According	  to	  Trilling	  and	  Fadel	  (2009),	  both	  board	  members	  on	  the	  Partnership	  for	  21st	  Century	  Skills,	  learning	  and	  innovation	  include	  critical	  thinking	  and	  problem	  solving;	  communication	  and	  collaboration;	  and	  creativity	  and	  innovation.	  	  Media,	  information,	  and	  technology	  skills	  delve	  into	  information	  literacy;	  media;	  and	  for	  the	  first	  time	  ICT	  (information	  and	  communication	  technologies).	  	  Career	  and	  life	  skills	  involve	  such	  personal	  qualities	  as	  flexibility,	  leadership,	  being	  goal-­‐oriented,	  showing	  leadership,	  and	  being	  able	  to	  work	  with	  diverse	  groups	  of	  people.	  	  	  Carla	  McClure	  (2009)	  refers	  to	  The	  Partnership	  for	  21st	  Century	  Framework	  as	  a	  source	  when	  defining	  21st	  century	  skills.	  	  McClure	  points	  out	  that	  schools	  that	  are	  most	  successful	  as	  far	  as	  student	  participation	  and	  achievement	  are	  concerned,	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are	  those	  schools	  that	  are	  flexible,	  change	  daily	  teaching	  activities,	  and	  focus	  on	  other	  issues	  besides	  just	  the	  curriculum	  standards	  or	  technology.	  	  Schools	  that	  do	  not	  promote	  21st	  century	  skills	  tend	  to	  have	  teachers	  refusing	  to	  change	  their	  pedagogy,	  not	  lacking	  technology	  infused	  lessons	  as	  some	  may	  think.	  	  21st	  century	  skills	  according	  to	  McClure	  include	  not	  just	  knowing	  about	  technology.	  	  21st	  century	  skills	  include	  working	  well	  with	  people;	  using	  knowledge	  to	  create	  new	  knowledge;	  learning	  new	  ways	  to	  learn;	  and	  being	  flexible	  to	  learn	  with	  new	  technologies.	  	  	  The	  Horizon	  Report	  (2011)	  by	  the	  New	  Media	  Consortium	  (NMC)	  investigates	  key	  learning	  and	  teaching	  trends	  in	  conjunction	  with	  the	  use	  of	  technology.	  	  On	  an	  international	  level,	  experts	  in	  the	  fields	  of	  education,	  technology,	  and	  business	  among	  other	  fields	  engaged	  in	  a	  discussion	  to	  identify	  these	  trends.	  	  Four	  trends	  have	  been	  found	  which	  according	  to	  the	  NMC	  will	  continue	  to	  be	  applicable	  and	  relevant	  for	  the	  years	  2010	  through	  2015.	  	  First,	  teachers	  will	  need	  to	  reflect	  on	  their	  roles	  as	  facilitators	  to	  help	  students	  search	  for	  and	  correctly	  evaluate	  the	  vast	  amount	  of	  information	  via	  the	  web.	  	  The	  second	  trend	  for	  the	  use	  of	  technology	  in	  teaching	  and	  learning	  was	  the	  need	  for	  “anytime,	  anywhere	  learning”	  due	  to	  the	  busy	  lives	  of	  learners	  with	  home,	  school,	  work,	  and	  family.	  	  Mobile	  technology	  is	  a	  necessity	  for	  our	  future	  learning.	  	  Third,	  work	  is	  and	  will	  become	  more	  and	  more	  collaborative	  which	  indicates	  a	  need	  to	  revisit	  how	  student	  work	  is	  structured.	  	  Fourth,	  technologies	  we	  will	  use	  will	  be	  increasingly	  cloud	  based	  and	  not	  centralized	  on	  desktop	  computers,	  however	  accessed	  online	  through	  mobile	  means.	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Project	  Tomorrow,	  a	  nonprofit	  organization	  dedicates	  itself	  to	  research	  and	  trends	  in	  the	  field	  of	  education	  including	  technology	  and	  released	  a	  report	  entitled	  
Speak	  Up	  (2010).	  	  An	  impressive	  94,399	  students,	  42,267	  parents,	  37,720	  teachers/	  librarians,	  and	  4,969	  administrators/tech	  leaders	  were	  surveyed	  on	  their	  use	  of	  technology,	  trends	  for	  the	  21st	  century,	  and	  the	  topic	  of	  emerging	  technologies.	  	  Three	  technology	  movements	  were	  identified:	  	  online	  learning,	  digital	  content,	  and	  mobile	  technology.	  	  Project	  Tomorrow	  (2010)	  found	  that,	  since	  2008,	  the	  online	  courses	  taken	  by	  students	  have	  doubled.	  	  Many	  students	  have	  seen	  their	  parents	  taking	  online	  courses	  and	  therefore	  the	  parents	  have	  been	  models	  to	  their	  children.	  	  Teachers	  teaching	  online	  courses	  have	  tripled.	  	  Mobile	  technology	  was	  indicated	  as	  the	  means	  that	  can	  greatly	  assist	  with	  our	  need	  for	  online	  learning	  and	  retrieval	  of	  digital	  content.	  In	  summary,	  21st	  century	  skills	  and	  standards	  are	  in	  accordance	  with	  one	  another	  promoting	  collaboration	  while	  working	  with	  various	  types	  of	  people;	  facilitation	  versus	  instruction;	  flexibility;	  communication;	  creativity;	  and	  learning	  in	  new	  ways	  with	  new	  technologies.	  	  Emerging	  technology	  trends	  focus	  on	  the	  online	  environment	  with	  digital	  content	  as	  well	  as	  mobile	  technology.	  	  It	  is	  crucial	  that	  teachers	  learn	  both	  state	  and	  national	  technology	  standards	  not	  only	  to	  adhere	  to	  the	  requirements	  of	  district	  stakeholders,	  but	  also	  to	  abide	  by	  state	  as	  well	  as	  national	  standards.	  	  	  It	  is	  also	  vital	  that	  teachers	  are	  knowledgeable	  of	  current	  research	  in	  the	  area	  of	  technology,	  as	  their	  lesson	  plans	  must	  reflect	  enrichment	  of	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current	  technology	  devices	  and	  usage.	  	  21st	  century	  lesson	  plans	  involve	  current	  technology	  trends	  as	  well	  as	  utilizes	  project-­‐based	  learning.	  
Project-­‐based	  Learning	  	   Project-­‐based	  Learning	  and	  Problem	  Based	  Learning	  have	  the	  same	  acronyms	  (PBL)	  and	  many	  times	  the	  terms	  are	  used	  interchangeably.	  	  Problem	  based	  learning	  is	  a	  subset	  of	  project-­‐based	  learning	  because	  one	  of	  the	  ways	  a	  teacher	  could	  frame	  a	  project	  is	  to	  have	  students	  solve	  a	  problem	  and	  one	  could	  say	  that	  any	  project	  involves	  solving	  some	  sort	  of	  problem	  or	  issue.	  	  	  If	  students	  are	  investigating	  an	  issue—say	  immigration	  policy—the	  problem	  is	  deciding	  whether	  they	  stand	  on	  it	  and	  how	  to	  communicate	  their	  views	  to	  a	  particular	  audience	  in	  a	  video.	  	  Or	  if	  students	  are	  building	  a	  new	  play	  structure	  for	  a	  playground	  the	  problem	  is	  how	  to	  build	  it	  properly,	  given	  the	  users’	  wants	  and	  needs	  and	  the	  various	  constraints	  of	  safe,	  approved	  construction.	  	  Or	  even	  if	  they’re	  writing	  stores	  for	  a	  book	  to	  be	  published	  about	  the	  driving	  question	  “How	  do	  we	  grow	  up?”	  the	  problem	  is	  how	  to	  express	  a	  unique,	  rich	  answer	  to	  the	  question.	  (Larmer,	  2015)	  	  Both	  problem	  based	  learning	  and	  project-­‐based	  learning	  have	  its	  own	  history.	  	  Problem	  based	  learning	  is	  an	  instructional	  method	  borrowed	  from	  the	  medical	  field	  that	  has	  worked	  its	  way	  into	  the	  classroom.	  	  	  Problem	  based	  learning	  is	  a	  non-­‐traditional	  approach	  to	  learning	  where	  students	  work	  usually	  in	  groups	  to	  solve	  a	  real	  life	  problem	  (Uden	  &	  Beaumont,	  2006).	  	  Many	  times	  the	  learners	  choose	  the	  driving	  question	  or	  problem	  themselves	  (De	  Graaff	  &	  Jolmos,	  2003).	  	  	  The	  problem	  should	  be	  one	  that	  students	  are	  apt	  to	  face	  in	  the	  future,	  or	  at	  least	  similar	  in	  context	  to	  ones	  students	  will	  encounter	  in	  their	  planned	  careers.	  	  The	  subject	  matter	  in	  the	  course	  or	  class	  should	  be	  organized	  around	  the	  problem	  rather	  than	  into	  separate	  disciplines.	  (Butler,	  2002)	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“The	  problem	  is	  the	  starting	  point	  of	  the	  learning	  process	  (De	  Graaff	  et	  al.,	  2003,	  p.	  	  658).”	   Project-­‐based	  learning	  began	  with	  John	  Dewey	  and	  other	  progressive	  philosophers	  promoting	  the	  idea	  of	  learning	  by	  doing	  to	  reform	  education	  at	  the	  start	  of	  the	  20th	  century.	  	  “One	  wing	  of	  this	  movement	  that	  tended	  to	  unite	  more	  than	  divide	  was	  the	  one	  devoted	  to	  a	  curriculum	  inspired	  by	  and	  designed	  with	  the	  product	  (Peterson,	  2012).”	  	  Project-­‐based	  learning	  includes	  projects	  that	  are	  based	  upon	  a	  problem,	  involve	  students	  in	  the	  design	  of	  the	  project,	  decision	  making,	  and	  research	  activities	  to	  produce	  authentic	  products	  or	  presentations	  (Thomas,	  2000).	  	  	  Both	  problem	  based	  learning	  and	  project-­‐based	  learning	  are	  non-­‐traditional	  forms	  of	  learning.	  	  Learning	  is	  self-­‐directed	  due	  to	  the	  fact	  that	  as	  stated	  many	  times	  the	  learners	  choose	  the	  driving	  question,	  topic,	  or	  problem.	  	  The	  teacher’s	  role	  is	  more	  to	  guide	  the	  students	  with	  their	  work	  giving	  suggestions	  throughout	  the	  process.	  	  Learning	  involves	  both	  knowing	  (building	  from	  past	  experiences)	  and	  doing	  while	  challenging	  students	  to	  find	  answers.	  	  Information	  is	  gathered	  from	  a	  variety	  of	  sources.	  	  Activities	  require	  research,	  identifying	  facts,	  decision-­‐making,	  and	  reflection.	  	  Learning	  is	  completed	  in	  small	  groups	  with	  each	  member	  contributing	  and	  responsible	  for	  their	  own	  learning.	  	  Ideas	  are	  negotiated	  and	  discussed	  collaboratively	  (Bell,	  2010;	  De	  Graaff	  et	  al.,	  2003;	  Hmelo-­‐Silver,	  2004;	  Solomon,	  2003;	  Uden	  et	  al.,	  2006).	  	  	  Both	  problem-­‐based	  and	  project-­‐based	  learning	  conclude	  with	  sharing	  the	  solution	  in	  some	  form	  with	  the	  public	  while	  being	  evaluated.	  	  According	  to	  P.C.	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Blumenfeld	  (cited	  in	  Barron	  et	  al.,	  1998),	  because	  problem	  based	  learning	  is	  often	  centered	  around	  a	  driving	  question	  or	  questions	  which	  are	  specific,	  one	  can	  truly	  measure	  what	  the	  students	  have	  learned.	  	  With	  project-­‐based	  learning,	  students	  are	  judged	  upon	  how	  well	  they	  communicate	  what	  they	  have	  learned	  throughout	  the	  process,	  as	  well	  as	  their	  final	  project	  (Solomon,	  2003).	  Both	  teachers	  and	  students	  have	  benefited	  from	  the	  inclusion	  of	  problem	  based	  and	  project-­‐based	  learning	  in	  the	  classroom.	  	  Student	  benefits	  include	  using	  formal	  knowledge	  in	  an	  authentic	  setting,	  use	  of	  higher	  quality	  planning	  skills,	  and	  the	  development	  of	  important	  insights.	  	  	  Lesson	  reflection	  with	  curriculum	  changes	  as	  needed	  is	  the	  largest	  benefit	  with	  problem	  based	  learning	  found	  by	  teachers.	  	  	  Benefits	  of	  project-­‐based	  learning	  from	  a	  student	  standpoint	  include	  increased	  engagement,	  collaboration,	  motivation,	  retention,	  communication,	  and	  critical	  thinking	  –	  all	  elements	  of	  21st	  century	  skills	  (Barron	  et	  al.,	  2006).	  	  Similarly	  project-­‐based	  learning	  increases	  student	  interest,	  involvement,	  collaborative	  work	  with	  others,	  and	  the	  development	  of	  authentic	  projects	  with	  deep	  understanding	  (Blumenfeld	  et	  al.,	  1991)	  Project-­‐based	  learning	  is	  a	  type	  of	  learning	  in	  which	  realistic	  products	  or	  presentations	  are	  created	  by	  students	  through	  investigations	  (Thomas,	  2000).	  	  According	  to	  Thomas,	  five	  criteria	  are	  considered	  to	  be	  evident	  during	  an	  instance	  of	  project-­‐based	  learning:	  	  	  
• Project-­‐based	  learning	  is	  central	  to	  the	  curriculum.	  	  In	  other	  words,	  students	  learn	  the	  discipline	  via	  the	  project.	  
• Project	  based	  learning	  projects	  are	  focused	  on	  questions,	  problems,	  or	  thematic	  units.	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• Project-­‐based	  units	  involve	  students	  in	  a	  constructive	  investigation	  using	  already-­‐learned	  information	  and	  skills.	  
• Projects	  are	  student	  driven	  and	  involve	  choice	  and	  autonomy.	  
• Projects	  are	  realistic,	  not	  school	  like.	  	  	  	  Project-­‐based	  learning	  correlates	  with	  21st	  century	  by	  lending	  themselves	  easily	  to	  technology	  integration.	  	  According	  to	  Uden	  et	  al.	  (2006),	  technology	  works	  extremely	  well	  during	  the	  process	  of	  solving	  a	  project-­‐based	  goal	  (research),	  to	  create	  the	  end	  product	  demonstrating	  the	  solution	  (movie,	  presentation,	  etc.),	  and	  to	  actually	  teach	  the	  content	  area	  of	  technology.	  	  Bell	  (2010)	  states	  that	  the	  acquisition	  of	  technology	  skills	  is	  one	  promotion	  of	  21st	  century	  skills	  when	  utilizing	  project-­‐based	  learning.	  	  Other	  21st	  century	  skills	  include	  the	  lessons	  being	  student	  driven,	  collaboration	  between	  students,	  authentic	  research,	  creation	  of	  a	  useful	  product,	  self-­‐reflection	  by	  the	  learner,	  communication	  skills,	  and	  problem	  solving	  skills.	  Teachers	  are	  being	  urged	  to	  adopt	  methods	  to	  help	  students	  become	  successful	  in	  life.	  	  Project-­‐based	  learning	  provides	  an	  environment	  for	  the	  promotion	  of	  the	  skills	  necessary	  for	  becoming	  successful	  and	  include	  the	  abilities	  for	  authentic	  learning,	  increased	  engagement,	  the	  fostering	  of	  higher-­‐order	  thinking	  skills	  as	  well	  as	  enabling	  deeper	  understandings	  of	  material,	  increase	  in	  student	  motivation,	  gains	  in	  academic	  achievement	  across	  the	  board,	  changes	  in	  group	  problem-­‐solving	  and	  work	  habits,	  and	  an	  increase	  in	  connections	  to	  previous	  material	  or	  skills	  learned	  (McGuinness,	  2005;	  Sidman-­‐Taveau	  et	  al.,	  2001;	  Thomas,	  2000).	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Project-­‐based	  learning	  is	  considered	  to	  be	  great	  example	  for	  the	  promotion	  of	  a	  social	  constructivist-­‐learning	  environment.	  	  To	  simplify,	  knowledge	  under	  the	  constructivist	  framework	  derives	  from	  our	  interactions	  with	  the	  environment;	  cognitive	  inquiry	  drives	  learning;	  and	  knowledge	  involves	  social	  collaboration	  (Savery	  &	  Duffy,	  1995).	  	  Project-­‐based	  learning	  characteristics	  are	  derived	  from	  the	  constructivist	  theory.	  	  Students	  play	  an	  active	  role	  and	  are	  motivated	  by	  being	  encouraged	  to	  make	  connections	  expanding	  on	  their	  existing	  schema	  (Sidman-­‐Taveau	  &	  Milner-­‐Bolotin,	  2001).	  	  Specifically	  project-­‐based	  learning	  emphasizes	  social	  constructivism	  where	  learning	  takes	  place	  in	  the	  zone	  of	  proximal	  development	  where	  learning	  can	  be	  scaffolded	  by	  more	  experienced	  learners.	  	  Learning	  is	  social	  and	  collaborative	  (McGuinness,	  2005).	  In	  conclusion,	  project-­‐based	  learning	  falls	  under	  the	  constructivist	  framework	  and	  is	  an	  authentic	  integral	  component	  of	  21st	  century	  learning.	  	  Due	  to	  my	  constructivist	  viewpoint	  as	  well	  as	  my	  focus	  on	  21st	  century	  learning	  with	  technology	  integration,	  a	  project-­‐based	  lesson	  aligns	  perfectly	  with	  my	  intended	  research.	  	  Students	  in	  my	  study	  will	  integrate	  technology	  with	  a	  project-­‐based	  lesson	  to	  achieve	  their	  desired	  outcome.	  	  Lastly,	  project-­‐based	  learning	  is	  geared	  toward	  my	  current	  population	  in	  the	  classroom.	  	  Project-­‐based	  learning	  aligns	  well	  with	  the	  learning	  styles	  of	  Generation	  M.	  	  	  
Generation	  Who?	  
	  Who	  is	  Generation	  M?	  	  	  Generation	  M	  is	  a	  term	  first	  coined	  by	  the	  Kaiser	  Family	  Foundation	  in	  their	  2005	  study	  on	  teens	  and	  social	  media.	  	  The	  “M”	  stands	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for	  “media	  and	  includes	  those	  born	  between	  the	  years	  1982	  and	  1999.	  	  Cvetkovic	  and	  Lackie	  (2009)	  elaborate	  on	  the	  M”	  for	  this	  generation,	  stating	  that	  the	  letter	  M	  could	  also	  stand	  for	  “media,	  millennial,	  mobile,	  multitasker	  and	  mulitsensory”	  (p.	  	  3).	   Generation	  M	  is	  the	  focus	  generation	  of	  the	  study	  due	  to	  the	  fact	  that	  this	  is	  the	  population	  in	  which	  I	  teach.	  	  I	  instruct	  9th	  through	  12th	  graders	  in	  technology	  courses	  such	  as	  Web	  Design,	  Multimedia	  and	  Computer	  Applications	  in	  a	  public	  high	  school.	  	  Generation	  M	  is	  also	  the	  population	  in	  which	  I	  have	  access	  to	  observe,	  question,	  and	  study.	  	  	  Several	  studies	  (Howard	  Gardner,	  2008;	  Cvetkovic	  &	  Lackie,	  2009;	  The	  Pew	  Research	  Center,	  2009;	  The	  Kaiser	  Family	  Foundation,	  2010;	  Lancaster	  &	  Stillman	  2010)	  have	  enlightened	  educators	  on	  the	  attributes	  of	  Generation	  M.	  	  These	  studies	  will	  be	  elaborated	  upon	  later	  in	  Chapter	  II	  of	  this	  dissertation.	  	  	  
Statement	  of	  the	  Research	  Problem	  	   Currently,	  the	  majority	  of	  high	  schools	  does	  not	  explore	  or	  permit	  learner-­‐driven	  technology	  choices	  in	  the	  classroom.	  	  Learner-­‐driven	  technology	  choices	  promote	  21st	  century	  skills	  allowing	  for	  flexibility	  to	  learn	  with	  new	  technologies,	  critical	  thinking,	  and	  creativity.	  	  Learner-­‐driven	  choices	  also	  adhere	  as	  well	  to	  the	  national	  along	  with	  state	  standards	  focusing	  on	  technology	  decision-­‐making.	  	  Learners	  must	  choose	  the	  best	  type	  of	  technology	  needed	  to	  communicate,	  problem	  solve,	  and	  create	  projects.	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Generation	  M	  has	  always	  had	  the	  choice	  of	  and	  constant	  use	  of	  technology	  with	  access	  to	  information	  usually	  through	  a	  mobile	  means	  in	  their	  personal	  lives.	  	  Certain	  technology	  such	  as	  mobile	  technology	  is	  forbidden	  in	  the	  classroom.	  	  “Cell	  phones,	  MP3	  players,	  and	  other	  mobile	  devices	  are	  typically	  banned	  from	  schools	  as	  nuisances	  and	  distractions”	  (Association	  of	  Educational	  Publishing,	  2011).	  	  Students	  see	  greater	  opportunity	  for	  mobile	  devices	  than	  faculty	  (CDW-­‐G,	  2011).	  	  Students	  further	  reported	  that	  they	  did	  not	  see	  technology	  had	  been	  integrated	  into	  learning	  and	  few	  changes	  were	  made	  to	  classroom	  instruction	  (Bell	  South	  Foundation,	  2003).	  	  Generation	  M	  has	  been	  immersed	  with	  and	  utilizes	  mobile	  technology	  on	  a	  daily	  basis.	  	  As	  Soloway	  (cited	  by	  Shuler,	  2009)	  points	  out,	  we	  are	  not	  teaching	  digital	  kids.	  	  Digital	  kids	  are	  from	  the	  1990s	  using	  such	  technology	  as	  computers	  and	  Internet	  to	  assist	  with	  learning.	  	  Non-­‐digital	  learners	  refer	  to	  those	  using	  traditional	  means	  such	  as	  pen,	  pencil,	  chalk	  and	  paper	  to	  learn.	  	  We	  are	  teaching	  today’s	  generation	  which	  consist	  of	  an	  entirely	  different	  group	  of	  learners	  all	  together:	  	  that	  of	  a	  mobile	  one.	  	  	  There	  is	  an	  extreme	  overall	  difference	  in	  learning	  in	  versus	  outside	  of	  school	  (Resnick,	  1987).	  	  Generation	  M	  is	  divided	  especially	  in	  the	  area	  of	  what	  technologies	  are	  being	  used	  at	  home	  versus	  what	  technologies	  are	  being	  used	  in	  school	  (Cvetkovic	  &	  Laskie,	  2009).	  	  Generation	  M	  students	  feel	  disconnected	  from	  the	  way	  that	  they	  were	  brought	  up	  learning	  and	  communicating	  (Kolb,	  2008).	  Therefore,	  a	  discrepancy	  exists	  between	  current	  teenage	  technology	  use	  and	  learning	  and	  school	  technology	  use	  and	  learning.	  	  A	  link	  does	  not	  exist	  between	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students’	  worlds	  out	  of	  school	  versus	  within	  school.	  	  Students	  go	  home	  and	  learn	  with	  mobile	  technologies;	  however	  when	  they	  come	  to	  school	  we	  ask	  them	  to	  put	  them	  away.	  	  Menchofer,	  as	  cited	  in	  Long	  (2009),	  compares	  student	  learning	  to	  time	  traveling,	  except	  that	  that	  the	  teachers	  are	  asking	  the	  students	  to	  travel	  backwards	  in	  time.	  	  Schools	  are	  missing	  the	  opportunity	  to	  teach	  adolescents	  in	  a	  way	  that	  motivate	  our	  adolescents	  while	  properly	  preparing	  our	  students	  for	  the	  workforce	  in	  the	  21st	  century.	  	  	  According	  to	  the	  National	  Education	  Plan	  by	  the	  U.S.	  Department	  of	  Education	  (2010),	  	  Outside	  school,	  students	  are	  free	  to	  pursue	  their	  passions	  in	  their	  own	  way	  and	  at	  their	  own	  pace.	  	  The	  opportunities	  are	  limitless,	  borderless,	  and	  instantaneous.	  	  The	  challenge	  for	  our	  education	  system	  is	  to	  leverage	  the	  learning	  sciences	  and	  modern	  technology	  to	  create	  engaging,	  relevant,	  and	  personalized	  learning	  experiences	  for	  all	  learners	  that	  mirror	  student’s	  daily	  lives	  and	  the	  reality	  of	  their	  futures.	  	  In	  contrast	  to	  traditional	  classroom	  instruction,	  this	  requires	  that	  we	  put	  students	  at	  the	  center	  and	  empower	  them	  to	  take	  control	  of	  their	  own	  learning	  providing	  flexibility	  on	  several	  dimensions.	  	  	  This	  study	  similar	  to	  the	  above	  quote	  from	  the	  U.S.	  Department	  of	  Education	  highlight	  the	  fact	  that	  students	  should	  be	  permitted	  to	  use	  technology	  devices	  of	  their	  choice.	  	  Learner-­‐driven	  choices	  provide	  personalization,	  flexibility,	  and	  relevancy	  –	  all	  qualities	  that	  promote	  21st	  century	  learning.	  
Perspective	  
	  I	  am	  a	  technology	  teacher	  in	  a	  secondary	  level	  setting.	  	  My	  job	  allows	  access	  to	  research	  and	  observe	  high	  school	  students	  –	  a	  population	  sampling	  of	  Generation	  M.	  	  I	  also	  will	  be	  able	  to	  observe	  a	  high	  school	  teacher	  in	  his/her	  natural	  classroom	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setting.	  	  With	  my	  administration’s	  backing	  and	  blessing,	  I	  have	  the	  unique	  opportunity	  of	  researching	  the	  implementation	  of	  student-­‐chosen	  technology	  in	  a	  completely	  unrestrictive	  environment	  within	  the	  classroom.	  	  This	  means	  that	  students	  will	  be	  permitted	  to	  freely	  choose	  technology	  (including	  bringing	  in	  outside	  technology	  if	  so	  desired)	  to	  complete	  an	  educational	  mission.	  The	  results	  of	  this	  study	  could	  assist	  both	  my	  school’s	  technology	  and	  administration	  department	  in	  learning	  about	  student	  technology	  preferences	  and	  abilities.	  	  How	  many	  doctoral	  students	  have	  the	  chance	  to	  research	  something	  that	  they	  are	  passionate	  about	  as	  well	  as	  assist	  in	  an	  investigation	  that	  would	  help	  their	  job?	  	  I	  hope	  many!	  	  	  
Purpose	  of	  the	  Study	  
	  Many	  studies	  have	  been	  reported	  on	  the	  use	  of	  technology	  within	  the	  non-­‐educational	  daily	  routine	  of	  the	  teenage	  population	  (Gardner,	  2008;	  Kaiser	  Family	  Foundation,	  2010;	  Lancaster	  &	  Stillman,	  2010;	  Pew	  Research	  Center,	  2009,	  2010),	  self-­‐efficacy	  in	  relation	  to	  technology	  use	  (Cassidy	  &	  Eachus,	  2006;	  Hannafin	  &	  Land,	  1997;	  Hseih,	  Cho,	  &	  Schallert,	  2008;	  McCoy,	  2010;	  Niederhauser	  &	  Perkman,	  2008;	  Osborn,	  2001;	  Schunk	  &	  Meece,	  2005;	  Sang,	  Valcke,	  van	  Braak	  &	  Tondeur,	  2010;	  Wang	  &	  Newling,	  2002;	  Wang,	  Ertmer,	  &	  Newby,	  2004),	  and	  learning	  inside	  versus	  outside	  of	  the	  classroom	  in	  respect	  to	  technology	  (BellSouth	  Foundation,	  2003;	  Bergin,	  1996;	  Cisco,	  2003,	  2004;	  The	  National	  Center	  for	  Educational	  Statistics,	  2009;	  Pitler,	  2011;	  Resnick,	  1987;	  U.S.	  Department	  of	  Education,	  2003;	  Zhao	  &	  Frank,	  2003).	  	  There	  is	  an	  absence	  of	  research	  and	  literature	  on	  students’	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freedom	  of	  technology	  choice	  in	  an	  educational	  setting	  and	  testing	  of	  student	  technology	  proficiency	  at	  the	  high	  school	  level.	  	  	  The	  main	  purposes	  of	  this	  study	  were	  to	  examine	  what	  technologies	  students	  use	  to	  accomplish	  a	  project-­‐based	  mission	  including	  what	  drives	  the	  students	  towards	  this	  technology	  choice,	  to	  discover	  student	  technology	  proficiency	  as	  evidenced	  by	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment,	  and	  to	  uncover	  how	  technology	  choices	  are	  aligned	  with	  Atomic	  Learning’s	  ©	  Technology	  Skills	  Student	  Assessment	  scores.	  This	  study	  is	  aimed	  at	  helping	  high	  schools	  become	  aware	  of	  the	  need	  to	  test	  for	  21st	  century	  skills	  and	  actually	  how	  to	  gain	  access	  to	  a	  test	  that	  measures	  these	  skills.	  	  At	  the	  same	  time,	  this	  study	  may	  offer	  opportunities	  for	  classroom	  teachers	  to	  reach	  and	  adapt	  to	  the	  learning	  styles	  of	  Generation	  M.	  	  Teachers	  and	  administrators	  may	  be	  open	  to	  allowing	  opportunities	  for	  educational	  uses	  of	  all	  types	  of	  technology	  including	  mobile	  technology	  in	  the	  public	  schools	  due	  to	  a	  realization	  of	  the	  connection	  with	  student-­‐out-­‐of-­‐school	  learning	  versus	  in-­‐school	  learning.	  	  The	  findings	  from	  this	  study	  may	  contribute	  to	  the	  expanding	  research	  21st	  century	  testing	  and	  educational	  uses	  of	  technology	  in	  the	  public	  schools.	  	  	  
Research	  Questions	  	   1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  2. Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	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3. How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  ©	  Technology	  Skills	  Student	  Assessment	  scores?	  
Definitions	  of	  Terms	  
21st	  century	  skills.	  	  Woven	  into	  core	  subject	  content	  areas	  including	  life	  and	  career	  skills;	  learning	  and	  innovation	  skills;	  and	  information,	  media,	  and	  technology	  skills	  (Trilling	  &	  Fadel,	  2009).	  	  	  
Blog.	  	  Web	  page	  that	  serves	  as	  a	  publicly	  accessible	  personal	  journal	  for	  an	  individual	  (Webopedia,	  2011).	  
Cloud	  based.	  	  A	  term	  that	  refers	  to	  applications,	  services	  or	  resources	  made	  available	  to	  users	  on	  demand	  via	  the	  Internet	  from	  a	  cloud	  computing	  provider’s	  servers	  (Webopedia,	  2011).	  	  	  
Generation	  M.	  	  Generation	  M	  is	  a	  term	  first	  coined	  by	  the	  Kaiser	  Family	  Foundation	  in	  their	  2005	  study	  on	  teens	  and	  social	  media.	  	  The	  “M”	  could	  also	  stand	  for	  stands	  for	  “media,	  millennial,	  mobile,	  multitasker	  and	  mulitsensory”	  (Cvetkovic	  &	  Lackie,	  2009,	  p.	  	  3).	  
Livescribe	  pen.	  	  A	  smart	  pen	  that	  allows	  you	  to	  take	  a	  digital	  version	  of	  your	  notes.	  	  Audio	  is	  also	  captured	  so	  you	  can	  hear,	  see,	  and	  relive	  notes	  as	  they	  were	  captured.	  
Mobile	  technology.	  	  Includes	  such	  characteristics	  as	  data	  driven,	  individualistic,	  social,	  portable,	  and	  connective.	  	  Examples	  include	  kiosks,	  tablet	  pcs,	  laptops,	  cell	  phones,	  PDAs	  and	  game	  consoles	  (Naismith	  et.al,	  2004).	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Project-­‐based	  learning.	  	  A	  comprehensive	  approach	  to	  engage	  students	  in	  authentic	  learning	  (Blumenfeld	  et	  al,	  1991).	  
Self-­‐efficacy.	  	  One’s	  belief	  in	  his	  or	  her	  ability	  to	  execute	  a	  particular	  task	  or	  behavior	  (Bandura,	  1986).	  
Social	  networking	  site.	  	  Any	  web	  site	  that	  enables	  users	  to	  create	  public	  profiles	  within	  that	  Web	  site	  and	  form	  relationships	  with	  other	  users	  of	  the	  same	  web	  site	  who	  access	  their	  profile	  	  (Webopedia,	  2011).	  
Standards	  based.	  	  Technology	  standards	  based	  both	  on	  an	  international	  level	  (ISTE,	  2007)	  and	  a	  state	  level	  (ODE,	  2003).	  
Millennial.	  	  Of	  or	  relating	  to	  the	  millennium:	  	  a	  thousand	  years	  period	  (Merriam-­‐Webster,	  2011).	  
Mp3	  player.	  	  Plays	  digital	  audio	  data.	  
Technology	  device.	  	  For	  this	  research	  project,	  technology	  devices	  include	  all	  represented	  in	  Appendix	  D,	  Data	  Collection	  Instrument	  #2.	  	  	  
Wiki.	  	  A	  collaborative	  website	  comprises	  the	  perpetual	  collective	  work	  of	  many	  authors	  (Webopedia,	  2011).	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  CHAPTER	  II	  REVIEW	  OF	  THE	  LITERATURE	  	  	   This	  chapter	  presents	  a	  summary	  of	  literature	  review	  related	  to	  the	  different	  facets	  of	  my	  research	  problems	  including	  the	  following	  areas:	  	  Constructivism,	  Generation	  M	  studies	  reporting	  on	  the	  use	  of	  technology	  within	  the	  daily	  lives	  of	  this	  teenage	  population,	  self-­‐efficacy	  in	  relation	  to	  technology	  use,	  and	  learning	  inside	  versus	  outside	  of	  the	  classroom	  in	  respect	  to	  technology.	  	  The	  constructivist	  approach	  to	  education	  will	  first	  be	  defined.	  	  Generation	  M	  students	  will	  then	  be	  discussed	  including	  their	  common	  attributes	  and	  ways	  of	  learning	  with	  their	  technology.	  	  Self-­‐efficacy	  in	  relation	  to	  technology	  use	  will	  be	  reviewed.	  	  Finally,	  learning	  inside	  versus	  outside	  of	  the	  classroom	  will	  be	  analyzed.	  
Social	  Constructivist	  Theory	  	   From	  a	  constructivist	  viewpoint,	  knowledge	  is	  not	  acquired	  through	  a	  passive	  process.	  	  Instead	  knowledge	  is	  acquired	  through	  an	  active	  process	  in	  which	  “we	  invent	  concept,	  models,	  and	  schemes	  to	  make	  sense	  of	  experience,	  and	  we	  continually	  test	  and	  modify	  these	  constructions	  in	  the	  light	  of	  new	  experience”	  	  (Schwandt,	  2001,	  p.	  30).	  	  Constructivism	  originated	  from	  Jean	  Piaget	  (1896-­‐1980)	  where	  cognitive	  growth	  is	  viewed	  as	  a	  spiral-­‐like	  process.	  	  “Interaction	  with	  reality	  sets	  off	  an	  assimilation	  process;	  existing	  structures	  are	  applied	  to	  the	  outside	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object.	  	  Either	  they	  are	  adapted	  and	  assimilation	  is	  successful	  or	  they	  (learners)	  fail”	  (Verillon,	  2000,	  p.	  5).	  Social	  constructivism	  is	  based	  upon	  three	  main	  assumptions:	  reality,	  knowledge,	  and	  learning	  (Kim,	  2001).	  	  Social	  constructivists	  believe	  that	  reality	  is	  constructed	  through	  social	  interaction.	  	  Members	  together	  invent	  and	  solve	  the	  problems	  of	  our	  world.	  	  Knowledge	  according	  to	  social	  constructivists	  is	  created	  through	  social	  and	  cultural	  means.	  	  Individuals	  develop	  meaning	  through	  interactions	  with	  others	  in	  their	  society.	  	  Learning	  under	  a	  social	  constructivist	  view	  is	  a	  social	  process.	  	  Learning	  is	  neither	  passive	  nor	  individualistic.	  	   Verillon	  (2000)	  states	  that	  in	  order	  for	  teachers	  to	  do	  their	  jobs,	  technology	  educators	  need	  epistemological	  frameworks	  to	  help	  justify	  the	  importance	  of	  their	  subject	  and	  suggests	  that	  constructivism	  be	  part	  of	  the	  basis	  for	  the	  cognitive	  model	  for	  technology	  education.	  	  True	  to	  Verillon’s	  thoughts,	  the	  theory	  of	  constructivism	  is	  most	  often	  paired	  with	  technology;	  however	  data	  shows	  that	  technology-­‐using	  teachers	  range	  from	  one	  end	  of	  the	  teaching	  style	  spectrum	  from	  instruction	  to	  construction	  (Dexter,	  Anderson,	  &	  Becker,	  1999).	  	  	  According	  to	  Dexter	  et	  al.	  (1999),	  instruction	  style	  teaching	  is	  teacher-­‐centered	  instruction	  focusing	  on	  facts	  and	  procedural	  skills	  such	  as	  drills	  or	  practice.	  	  The	  construction	  style	  approach	  is	  student-­‐centered	  where	  teachers	  use	  software	  and	  technology	  as	  a	  tool	  in	  which	  students	  construct	  knowledge	  and	  are	  active	  in	  the	  learning	  process.	  	  According	  to	  Collins	  (cited	  in	  Vosniadou,	  De	  Corte,	  Glaser,	  &	  Mandl,	  1996),	  learning	  promotes	  such	  benefits	  as:	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Students	  receive	  immediate	  feedback	  on	  the	  success	  of	  their	  actions,	  they	  (students)	  find	  such	  environments	  extremely	  motivating,	  and	  they	  (students)	  are	  very	  active	  trying	  out	  different	  skills	  and	  strategies.	  	  Less	  interactive	  environments	  foster	  thoughtfulness,	  while	  more	  interactive	  environments	  foster	  automaticity.	  	  (pp.	  13-­‐14)	  	  	   Several	  studies	  have	  recognized	  the	  positive	  contribution	  of	  the	  constructivist	  approach	  to	  technology	  education.	  	  The	  Apple	  Classroom	  of	  Tomorrow	  (ACOT)	  project	  is	  a	  long-­‐term	  research	  project	  focusing	  on	  the	  student/teacher	  interactions	  with	  technologies	  and	  how	  learning/teaching	  changes.	  	  After	  6	  years	  of	  research	  looking	  at	  various	  ways	  technology	  was	  being	  using	  in	  the	  classroom,	  ACOT	  noted	  that	  students	  learn	  best	  with	  educational	  technologies	  when	  learning	  is	  active	  and	  useful.	  	  A	  constructivist	  stance	  to	  learning	  is	  one	  where	  the	  teacher	  is	  seen	  more	  as	  a	  mentor	  or	  coach.	  	  ACOT	  states	  several	  positives	  from	  a	  constructivist	  approach	  to	  teaching	  technology.	  	  According	  to	  ACOT,	  when	  using	  a	  constructivist	  approach	  to	  technology	  education,	  students	  take	  responsibility	  for	  their	  own	  learning,	  students	  know	  the	  interdependencies	  of	  facts	  and	  not	  just	  the	  facts,	  and	  students	  actually	  “own”	  the	  information	  themselves	  (Dwyer,	  Ringstaff,	  &	  Sandholtz,	  1990).	  	  	  Jonassen,	  Davidson,	  Collins,	  Campbell,	  and	  Haag	  (1995)	  discuss	  the	  effect	  of	  constructivism	  in	  computer-­‐mediated	  communication	  in	  distance	  education.	  	  The	  authors	  provide	  specific	  constructivist	  approaches	  to	  teaching	  distance	  education	  technologies.	  	  Jonassen	  et	  al.	  (1995)	  suggest	  constructivist	  technology	  tools	  that	  support	  21st	  century	  learning:	  computer	  conferencing	  and	  electronic	  mail	  to	  support	  conversation	  and	  collaboration	  by	  sharing	  through	  an	  electronic	  medium;	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accessing	  and	  searching	  for	  online	  database	  and	  bulletin	  boards	  to	  strengthen	  connections	  with	  existing	  knowledge;	  use	  of	  computer-­‐supported	  collaborative	  work	  (CSCW)	  promoting	  group	  decisions	  such	  as	  project	  management	  tools,	  electronic	  conferencing	  and	  shared	  editors.	  Dexter,	  Anderson	  and	  Becker	  (2009)	  examined	  the	  use	  of	  computers	  by	  teachers	  as	  well	  as	  the	  teachers’	  perceived	  effect	  of	  the	  impact	  of	  computers	  on	  changes	  they	  have	  made	  to	  their	  classroom	  practice.	  	  Forty-­‐seven	  teachers	  were	  studied	  from	  20	  K-­‐12	  schools	  across	  three	  states.	  	  The	  researchers	  conducted	  questionnaires,	  interviews,	  and	  observations.	  	  The	  researchers	  created	  categories	  to	  explain	  the	  instructional	  styles	  of	  teachers	  including:	  	  non-­‐constructivist,	  weak	  constructivist,	  and	  substantially	  constructivist.	  	  Constructivist	  oriented	  teachers	  use	  more	  progressive	  teaching	  practices	  (student	  centered	  technology	  tools),	  are	  more	  apt	  to	  integrate	  technology,	  and	  more	  likely	  to	  change	  teaching	  practices	  when	  necessary.	  	  External	  factors	  were	  also	  noted	  to	  aid	  teachers	  including	  the	  supportive	  climate	  of	  the	  school,	  chances	  for	  professional	  development,	  and	  time	  for	  reflection.	  	   Similarly,	  Overbay,	  Patterson,	  Vasu,	  and	  Grable	  (2010)	  used	  two	  surveys	  to	  access	  the	  relationship	  between	  teachers’	  level	  of	  constructivism	  and	  their	  level	  of	  technology	  use.	  	  The	  Activities	  of	  Instruction	  2.0	  survey	  and	  the	  School	  Technology	  Needs	  Assessment	  instruments	  were	  used	  to	  access	  4	  high	  school,	  6	  middle	  school,	  and	  12	  elementary	  school	  teachers	  from	  22	  schools	  across	  the	  United	  States.	  	  Overbay	  et	  al.	  	  (2010)	  analyzed	  the	  relationship	  between	  technology	  use	  with	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factors	  including	  gender,	  age,	  and	  years	  of	  experience	  to	  see	  if	  these	  variables	  interact	  significantly	  with	  the	  level	  of	  constructivism	  in	  predicting	  technology	  use.	  	  	  Results	  indicated	  that	  the	  only	  three	  variables	  were	  significant	  factors	  of	  technology	  use:	  	  level	  of	  constructivism	  with	  a	  high	  association,	  school	  level	  (elementary	  scored	  highest),	  and	  subject	  taught.	  	  	  Secondly,	  the	  level	  of	  constructivism	  was	  examined	  alongside	  school-­‐level	  factors	  (beliefs	  about	  instructional	  technology	  as	  a	  constructivist	  teaching	  tool,	  backing	  of	  administration,	  technology	  infrastructure,	  support	  environment	  for	  risk	  talking,	  and	  technology	  budgeting/planning)	  testing	  if	  these	  factors	  significantly	  interact	  with	  teachers’	  beliefs	  about	  student-­‐centered	  instruction	  in	  predicting	  technology	  use.	  	  The	  school	  level	  factors	  that	  were	  found	  to	  affect	  the	  level	  of	  technology	  use	  once	  again	  included	  teachers’	  beliefs	  about	  constructivism.	  	  The	  other	  factor:	  technology	  budgeting/planning.	  	   With	  regard	  to	  mobile	  technology	  (Naismith,	  Lonsdale,	  Vavoula,	  &	  Sharples,	  2004)	  offered	  constructivism	  as	  one	  existing	  learning	  structure	  for	  the	  use	  of	  mobile	  technology	  inside	  the	  classroom.	  	  As	  students	  are	  active	  constructors	  of	  knowledge,	  “mobile	  devices	  give	  us	  a	  unique	  opportunity	  to	  have	  learners	  embedded	  in	  a	  realistic	  context	  at	  the	  same	  time	  as	  having	  access	  to	  supporting	  tools”	  (p.	  	  13).	  	  According	  to	  Naismith	  et	  al.	  	  (2004),	  participatory	  simulations	  where	  the	  learner	  carries	  a	  mobile	  networked	  device	  to	  interact	  as	  part	  of	  a	  simulation	  fits	  well	  with	  the	  constructivist	  view	  of	  learning.	  	  Studies	  from	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participatory	  simulations	  promoting	  the	  constructivist	  view	  of	  learning	  have	  yielded	  positive	  results	  from	  the	  learners	  involved.	  Project-­‐based	  learning	  is	  a	  constructivist	  form	  of	  learning..	  	  Students	  play	  an	  active	  role	  and	  are	  motivated	  by	  being	  encouraged	  to	  make	  connections	  expanding	  their	  existing	  schema	  (Sidman-­‐Taveau	  &	  Milner-­‐Bolotin,	  2001).	  	  Specifically	  project-­‐based	  learning	  emphasizes	  social	  constructivism	  where	  learning	  takes	  place	  in	  the	  zone	  of	  proximal	  development	  where	  learning	  can	  be	  scaffolded	  by	  more	  experienced	  learners.	  	  Learning	  is	  social	  and	  collaborative	  conducted	  in	  small	  groups	  (McGuinness,	  2005;	  Uden	  et	  al.,	  2006).	  	  	  	   In	  summary,	  research	  is	  often	  paired	  with	  and	  supports	  the	  constructivist	  approach	  to	  technology	  as	  well	  as	  project-­‐based	  learning	  in	  the	  classroom.	  	  Benefits	  focusing	  on	  teacher	  technology	  adoption,	  flexibility,	  and	  usage	  have	  been	  found.	  	  Students	  have	  noted	  learning	  benefits	  from	  a	  constructive	  style	  classroom	  including	  more	  ownership	  and	  responsibility	  for	  their	  learning.	  	  Using	  a	  constructivist	  approach	  not	  only	  supports	  real	  world	  21st	  century	  skills	  for	  the	  learner/facilitator	  approach	  to	  learning,	  this	  theory	  also	  fits	  hand	  in	  hand	  with	  Generation	  M	  and	  their	  use	  of	  mobile	  technology.	  	  	  I	  am	  a	  facilitator,	  not	  a	  teacher	  in	  my	  classroom.	  	  I	  provide	  assistance	  to	  help	  students	  solve	  problems.	  	  I	  do	  not	  merely	  transfer	  facts	  to	  my	  students;	  yet	  instead	  offer	  guidance	  and	  scaffolding.	  	  I	  believe	  in	  leaning	  through	  collaboration,	  practice,	  and	  making	  mistakes.	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   The	  research	  questions	  of	  this	  study	  are	  intertwined	  with	  the	  social	  constructivist	  theory:	  1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  mission?	  	   This	  research	  question	  deals	  with	  the	  self-­‐directed	  learning	  and	  motivational	  aspects	  of	  social	  constructivist	  learning.	  	  Bringing	  the	  way	  that	  students	  technologically	  learn	  outside	  of	  the	  classroom	  into	  the	  classroom	  relates	  to	  Vygotsky’s	  notions	  of	  “everyday	  vs.	  	  academic	  concepts	  and	  the	  zone	  of	  proximal	  development	  as	  a	  meeting	  place	  of	  these	  two	  types	  of	  concepts”	  (Vygotsky,	  1986,	  p.xi)	   2.	   How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  	   Each	  learner	  in	  the	  collaborative	  group	  after	  their	  project-­‐based	  unit	  is	  completed	  will	  learn	  the	  score	  of	  their	  Atomic	  Learning	  Technology	  Self	  Assessment	  and	  can	  relate	  this	  score	  to	  areas	  that	  they	  excel	  or	  need	  to	  improve	  upon	  in	  regards	  to	  21st	  century	  learning.	  	  The	  score	  may	  also	  enlighten	  the	  students	  as	  to	  why	  they	  chosen	  a	  certain	  type	  of	  technology.	  	  This	  again	  adheres	  to	  the	  fact	  that	  students	  learn	  through	  context	  and	  reflection,	  which	  adheres	  to	  the	  first	  principle	  of	  constructivism.	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3.	   How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  	   My	  research	  uncovered	  how	  student	  technology	  choices	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores.	  	  Knowledge	  is	  necessary	  for	  learning	  under	  the	  social	  constructivist	  theory.	  	  The	  knowledge	  from	  this	  answered	  question	  will	  help	  teachers	  and	  administrators	  uncover	  any	  relationships	  to	  better	  aid	  in	  technology	  testing,	  technology	  buying	  choices,	  and	  creating	  lessons	  to	  match	  actual	  technology	  ability.	  	  The	  knowledge	  from	  this	  question	  also	  allowed	  for	  self-­‐reflection	  by	  the	  learners.	  	  Each	  learner	  in	  the	  collaborative	  group	  learned	  the	  score	  of	  their	  Atomic	  Learning	  Technology	  Self	  Assessment	  after	  the	  PBL	  unit	  is	  finished	  and	  are	  able	  to	  relate	  this	  score	  to	  possible	  reasons	  why	  certain	  technologies	  were	  chosen	  to	  learn	  through	  context	  and	  reflection,	  which	  adheres	  to	  the	  first	  principle	  of	  constructivism.	  	  	  
Self-­‐Efficacy	  and	  Technology	  
	   Self-­‐efficacy	  is	  defined	  as	  one’s	  belief	  in	  his	  or	  her	  ability	  to	  execute	  a	  particular	  task	  or	  behavior	  (Bandura,	  1986).	  	  Self-­‐efficacy	  is	  grounded	  in	  the	  larger	  theoretical	  framework	  of	  social	  cognitive	  theory.	  	  Levels	  of	  self-­‐efficacy	  have	  been	  reported	  to	  be	  affected	  by	  previous	  experience	  (success	  and	  failure),	  vicarious	  experience	  (observing	  others’	  successes	  and	  failures),	  verbal	  persuasion	  (from	  peers,	  colleagues,	  relatives)	  and	  affective	  state	  (emotional	  arousal,	  anxiety).	  	  Self-­‐efficacy	  levels	  have	  been	  shown	  to	  be	  correlated	  to	  choice	  of	  task,	  motivational	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level,	  and	  effort	  along	  with	  perseverance	  in	  relation	  to	  the	  task	  (Cassidy	  &	  Eachus,	  2002).	  	  	  Self-­‐efficacy	  been	  used	  as	  a	  common	  variable	  in	  research	  for	  technology	  usage.	  	  Much	  of	  the	  research	  that	  has	  been	  done	  in	  regards	  to	  the	  affects	  of	  self-­‐efficacy	  to	  technology	  usage	  has	  been	  centered	  on	  the	  relationship	  of	  self-­‐efficacy	  to	  teacher	  technology	  use,	  not	  student	  use.	  	  In	  regards	  to	  student	  use,	  studies	  have	  noted	  the	  crucial	  importance	  of	  having	  a	  positive	  self-­‐efficacy	  in	  relation	  to	  technology,	  yet	  research	  on	  younger	  children’s	  self-­‐efficacy	  is	  scarce.	  	  From	  these	  student	  self-­‐efficacy	  studies,	  the	  majority	  of	  these	  studies	  have	  been	  done	  at	  a	  college	  level.	  	  	  One	  such	  exception	  to	  testing	  self-­‐efficacy	  at	  the	  higher	  realm	  of	  education	  was	  completed	  by	  Hsieh,	  Cho,	  and	  Schallert	  (2008).	  	  Hsieh	  et	  al.	  (2008)	  examined	  549	  equally	  male	  and	  female	  middle	  school	  children’s	  goal	  orientation	  (mastery,	  performance	  approach,	  performance	  avoidance)	  and	  self-­‐efficacy	  in	  relationship	  to	  learning	  science	  material	  in	  a	  technology-­‐enhanced	  environment	  over	  a	  3-­‐week	  period	  in	  a	  semester.	  	  Questionnaires,	  two	  instruments	  (Achievement	  Goal	  Inventory	  and	  Motivated	  Strategies	  for	  Learning	  Questionnaire	  [MSLQ]),	  as	  well	  as	  pre	  and	  post	  science	  material	  tests	  were	  used	  to	  see	  if	  there	  were	  any	  changes	  in	  students’	  goal	  orientations,	  self-­‐efficacy,	  and	  science	  achievement	  from	  pre	  to	  post	  experience	  with	  the	  technology-­‐enhanced	  environment.	  	  The	  technology-­‐enhanced	  environment	  was	  described	  as	  a	  problem-­‐based	  collaborative	  one.	  	  	  Findings	  indicated	  that	  after	  being	  immersed	  in	  a	  technology-­‐enhanced	  environment,	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students’	  self-­‐efficacy	  (from	  a	  mean	  of	  3.94	  to	  4.06;	  p	  <	  .001)	  and	  science	  knowledge	  through	  a	  25-­‐item	  multiple-­‐choice	  test	  (mean	  from	  46.89	  with	  a	  standard	  deviation	  of	  15.94	  to	  a	  mean	  of	  70.13	  with	  a	  standard	  deviation	  of	  18.42)	  increased	  significantly.	  	  Both	  performance	  approach	  (from	  a	  mean	  of	  3.04	  to	  2.79;	  	  p	  <	  .001)	  and	  performance	  avoidance	  (from	  a	  mean	  of	  2.9	  to	  2.76;	  p	  <	  .001)	  orientations	  decreased	  significantly.	  	  Hsieh	  et	  al.	  (2008)	  suggested	  that	  these	  findings	  indicated	  students	  had	  an	  overall	  increase	  in	  confidence	  level	  due	  to	  learning	  overall	  subject	  content	  in	  a	  more	  relaxed	  environment	  where	  students	  were	  less	  concerned	  about	  their	  achievement	  compared	  to	  other	  peers	  in	  the	  classroom.	  According	  to	  Schunk	  and	  Meece	  (2005),	  the	  concept	  of	  social	  context	  severely	  affects	  adolescents’	  self-­‐efficacy	  due	  to	  changes	  during	  this	  time	  period	  of	  their	  lives	  with	  family,	  school,	  and	  peers.	  	  It	  is	  important	  for	  both	  teachers	  and	  parents	  “…to	  structure	  curricular	  and	  social	  experiences	  to	  aid	  in	  the	  development	  of	  adolescents’	  self-­‐efficacy.	  	  With	  respect	  to	  the	  curriculum,	  students	  will	  feel	  more	  self-­‐efficacious	  about	  learning	  when	  they	  understand	  how	  the	  new	  learning	  builds	  on	  what	  they	  know”	  (Schunk	  et	  al.,	  2005,	  p.	  87).	  	  School	  experiences	  help	  shape	  an	  adolescent’s	  self-­‐efficacy	  and	  include	  such	  instructional	  practices	  as	  proximal	  and	  specific	  learning	  goals,	  instruction	  on	  learning	  strategies;	  social	  models;	  performance	  and	  attributional	  feedback	  indicating	  progress;	  and	  reward	  contingent	  on	  improvement	  (Schunk,	  1995).	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On	  the	  college	  level,	  McCoy	  (2010)	  created	  a	  study	  to	  examine	  the	  relationship	  between	  self-­‐efficacy	  and	  technology	  proficiency.	  	  The	  instruments	  included	  a	  technology	  proficiency	  instrument	  developed	  by	  the	  researcher	  (with	  a	  reliability	  level	  of	  .9410)	  and	  the	  General	  Self-­‐Efficacy	  Scale	  (with	  a	  reliability	  level	  of	  .8789).	  	  A	  sample	  of	  25	  predominantly	  female	  college	  students	  were	  surveyed	  using	  these	  instruments	  with	  results	  delivered	  anonymously	  through	  e-­‐mail	  to	  the	  researcher.	  	  Limitations	  of	  McCoy’s	  study	  were	  noted	  to	  be	  gender	  bias	  and	  convenience	  sampling.	  	  Results	  of	  this	  study	  indicated	  a	  positive	  relationship	  between	  enhanced	  computer	  skills	  and	  computer	  ownership	  at	  home	  as	  well	  as	  higher	  levels	  of	  self-­‐efficacy.	  	  Furthermore,	  students	  in	  the	  lower	  age	  bracket	  of	  this	  study	  demonstrated	  higher	  levels	  of	  self-­‐efficacy,	  which	  as	  the	  author	  notes	  could	  be	  this	  age	  group’s	  willingness	  to	  “embrace”	  technology.	  	  The	  authors	  of	  this	  study	  suggested	  that	  professors	  become	  aware	  of	  self-­‐efficacy	  levels	  of	  their	  students;	  look	  into	  offering	  laptops	  for	  students	  who	  do	  not	  have	  computer	  access	  at	  home;	  and	  be	  aware	  of	  older	  learners	  with	  their	  views	  on	  technology.	  Cassidy	  and	  Eachus	  (2006)	  expanded	  on	  their	  previous	  research	  of	  a	  computer	  self-­‐efficacy	  scale	  into	  the	  development	  of	  a	  web	  user’s	  self-­‐efficacy	  scale	  (WUSE)	  consisting	  of	  41	  items	  based	  on	  a	  5-­‐point	  Likert	  scale.	  	  This	  scale	  included	  four	  categories	  of	  web-­‐based	  learning:	  	  information	  retrieval,	  information	  provision,	  communication,	  and	  Internet	  technology.	  	  The	  goal	  of	  the	  researchers	  was	  to	  question	  a	  wide	  variety	  of	  web	  users:	  	  very	  proficient	  to	  lower	  proficient	  users	  in	  order	  to	  identify	  levels	  of	  perceived	  web-­‐based	  learning.	  	  The	  average	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surveyor’s	  age	  was	  47	  years	  old.	  	  The	  data	  collected	  supported	  the	  use	  and	  reliability	  of	  the	  WUSE,	  however	  the	  communications	  and	  Internet	  technology	  portions	  were	  noted	  to	  need	  further	  examination.	  	  The	  results	  from	  the	  64	  participants	  surveyed	  yielded	  the	  following	  results:	  a	  mean	  of	  44.9	  for	  information	  retrieval,	  35.9	  for	  information	  provision,	  38.04	  for	  communications,	  and	  41.04	  for	  internet	  technology.	  	  These	  results	  indicated	  online	  self-­‐efficacy	  for	  information	  provision	  	  (creating	  of	  web	  pages,	  uploading	  of	  files)	  and	  communications	  (using	  the	  Internet	  to	  communicate,	  using	  email)	  were	  the	  two	  areas	  that	  users	  found	  to	  have	  the	  lowest	  web	  self-­‐efficacy.	  	  	  Other	  studies	  focusing	  on	  online	  learning	  in	  correlation	  to	  self-­‐efficacy	  include	  Hannafin	  and	  Land	  (1997)	  who	  found	  that	  learners’	  computer	  self-­‐efficacy	  had	  a	  positive	  effect	  on	  the	  ability	  to	  search	  for	  information	  on	  the	  World	  Wide	  Web.	  	  Puzziferro	  (2008)	  examined	  student	  online	  technology	  self-­‐efficacy	  and	  self-­‐regulated	  learning	  strategies	  finding	  that	  time	  management	  and	  self-­‐regulation	  (both	  skills	  of	  high	  self-­‐efficacy	  students)	  were	  found	  to	  be	  significant	  indicators	  in	  student	  success	  and	  overall	  course	  satisfaction.	  	  Similarly,	  Wang	  and	  Newling	  (2002)	  found	  that	  the	  key	  factors	  in	  predicting	  online	  student	  performance	  and	  success	  involved	  the	  student’s	  time	  management	  and	  self-­‐regulation	  strategies	  –	  again,	  major	  components	  of	  self-­‐efficacy.	  	  Lastly,	  Osborn	  (2001)	  found	  that	  students	  who	  have	  strong	  confidence	  (efficacy)	  in	  their	  computer	  skills	  and	  less	  computer	  anxiety	  were	  more	  likely	  to	  persist	  in	  an	  online	  course.	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   As	  previously	  stated,	  much	  of	  the	  research	  with	  technology	  in	  relation	  to	  self-­‐efficacy	  deals	  with	  teachers.	  	  Niederhauser	  and	  Perkmen	  (2008)	  distinguish	  between	  external	  and	  internal	  factors	  that	  may	  affect	  teachers	  integrating	  instructional	  technology	  within	  their	  classrooms.	  	  External	  factors	  were	  described	  as	  availability	  of	  hardware,	  software,	  training	  and	  time.	  	  External	  factors	  usually	  can	  be	  addressed	  by	  administration	  through	  support,	  professional	  development	  opportunities,	  or	  technology	  purchasing.	  	  Internal	  factors	  which	  affect	  the	  integration	  of	  technology	  within	  the	  classrooms	  by	  teachers	  are	  much	  more	  difficult	  to	  determine,	  measure,	  and	  change.	  	  	  Internal	  factors	  that	  influence	  the	  likelihood	  of	  technology	  integration	  reflect	  personal	  experiences	  and	  characteristics	  that	  affect	  an	  individual	  teacher's	  predisposition	  to	  use	  technology	  in	  his	  or	  her	  instructional	  practice.	  	  These	  intrapersonal	  factors	  represent	  a	  complex	  system	  of	  beliefs,	  attitudes,	  and	  dispositions	  about	  teaching,	  learning,	  and	  technology,	  as	  well	  as	  personal	  traits	  like	  self-­‐confidence	  and	  willingness	  to	  change,	  and	  social	  cognitive	  characteristics	  like	  self-­‐efficacy,	  outcome	  expectations,	  and	  interest	  (Niederhauser	  &	  Perkmen,	  2008,	  p.	  99).	  	  Wang,	  Ertmer,	  and	  Newby	  (2004)	  examined	  pre-­‐service	  teachers’	  self-­‐efficacy	  in	  relation	  to	  technology	  integration.	  	  The	  Computer	  Technology	  Integration	  Survey	  –	  a	  21-­‐item	  survey	  based	  upon	  a	  4-­‐point	  Likert	  scale	  –	  was	  used	  to	  survey	  the	  280	  pre-­‐service	  teachers.	  	  Pre	  and	  posttests	  were	  given	  to	  three	  experimental	  groups	  and	  one	  control	  group.	  	  Pre-­‐service	  teachers’	  first	  levels	  of	  confidence	  averaged	  2.77	  indicating	  they	  were	  somewhat	  confidant-­‐to-­‐confidant	  to	  teach	  using	  technology.	  	  Post-­‐survey	  data	  using	  vicarious	  experience	  and	  goals	  setting	  increased	  the	  pre-­‐service	  teachers’	  self-­‐efficacy	  for	  an	  average	  mean	  of	  4.35	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and	  the	  control	  group	  being	  3.79.	  	  Both	  goal	  setting	  and	  vicarious	  learning	  are	  elements	  of	  the	  social	  framework	  of	  self-­‐efficacy	  and	  were	  found	  to	  be	  positive	  variables	  in	  relation	  to	  technology	  integration.	  	   On	  an	  international	  level,	  Sang,	  Valcke,	  van	  Braak,	  and	  Tondeur	  (2010)	  conducted	  a	  research	  study	  with	  the	  guiding	  question:	  	  To	  what	  extent	  do	  student	  teachers’	  thinking	  processes	  (constructivist	  teaching	  beliefs,	  teaching	  efficacy,	  computer	  self-­‐efficacy,	  attitudes	  towards	  computers	  in	  education)	  and/or	  gender	  differences	  their	  interests	  to	  integrate	  instructional	  technology	  into	  future	  teaching	  practices?	  	  Five	  existing	  scales	  were	  used	  to	  measure	  727	  respondents	  from	  four	  teacher	  education	  universities	  in	  three	  cities	  in	  China:	  	  the	  Constructivist	  Belief	  Scales	  (CTB),	  Ohio	  State	  Teacher	  Efficacy	  Scale	  (OSTES),	  Microcomputer	  Utilization	  in	  Teaching	  Efficacy	  Beliefs	  Instrument	  (MUTEBI),	  Computers	  in	  Education	  Scale	  (ACE),	  and	  the	  Prospective	  Computer	  Use	  Scale	  (PCU).	  	  The	  study	  produced	  evidence	  that	  student	  teachers	  with	  a	  stronger	  constructivist	  belief,	  strong	  self-­‐efficacy,	  computer	  self-­‐efficacy,	  and	  held	  more	  positive	  attitudes	  towards	  computers	  in	  education,	  and	  were	  more	  interested	  in	  integrating	  computers	  into	  their	  future	  classrooms.	  	   In	  conclusion,	  self-­‐efficacy	  is	  a	  crucial	  component	  in	  determining	  success	  when	  using	  technology	  for	  educational	  purposes	  both	  from	  a	  student	  and	  teacher	  standpoint.	  	  Students	  with	  higher	  levels	  of	  self-­‐efficacy	  related	  to	  technology	  tend	  to	  embrace	  technology.	  	  Further	  research	  needs	  to	  be	  completed	  between	  the	  relationship	  of	  adolescent	  self-­‐efficacy	  and	  technology	  use	  in	  which	  the	  purpose	  of	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my	  dissertation	  will	  serve.	  	  As	  noted,	  the	  concept	  of	  self-­‐efficacy	  severely	  affects	  adolescents	  during	  this	  time	  period	  of	  their	  lives.	  	  Teacher	  levels	  of	  self-­‐efficacy	  not	  only	  affect	  the	  adoption	  of	  technology	  in	  the	  classroom.	  	  Levels	  of	  teacher	  self-­‐efficacy	  also	  affect	  the	  type	  and	  frequency	  of	  educational	  technology	  used.	  
Generation	  M	  	  As	  previously	  stated,	  several	  studies	  have	  been	  conducted	  on	  the	  qualities	  of	  Generation	  M.	  	  Cvetkovic	  and	  Lackie	  (2009)	  realize	  the	  complexities	  of	  Generation	  M.	  	  The	  authors	  note	  that	  this	  is	  a	  very	  racially	  and	  ethnically	  diverse	  group	  with	  varying	  degrees	  of	  knowledge	  when	  it	  comes	  to	  technology.	  	  	  According	  to	  Cvetkovic	  and	  Lackie	  (2009),	  the	  authors	  warn	  against	  generalizing	  when	  discussing	  the	  attributes	  of	  Generation	  M	  because	  they	  are	  such	  a	  diverse	  group	  of	  individuals.	  	  Educators	  need	  to	  utilize	  a	  variety	  of	  educational	  methods	  to	  reach	  this	  generation.	  	  However,	  according	  to	  Cvetkovic	  and	  Lackie,	  certain	  characteristics	  seem	  applicable	  to	  a	  majority	  of	  this	  generation.	  	  Generation	  M	  tend	  to	  learn	  best	  visually	  and	  collaboratively.	  	  Other	  characteristics	  of	  Generation	  M	  include	  the	  fact	  that	  many	  are	  social	  activists,	  goal	  oriented,	  creators,	  and	  multitaskers.	  	  On	  the	  flip	  side,	  Generation	  M	  students	  tend	  to	  place	  less	  value	  on	  privacy,	  place	  less	  value	  on	  the	  acquisition	  of	  knowledge	  and	  critical	  thinking	  skills,	  and	  tend	  to	  procrastinate.	  	  	  Lancaster	  and	  Stillman	  (2010)	  conducted	  a	  lengthy	  survey	  geared	  towards	  “capturing	  the	  voice	  of	  the	  Millenials.”	  Over	  1,600	  individuals	  responded	  as	  well	  as	  wrote	  about	  their	  generational	  experiences.	  	  	  The	  sample	  included	  a	  representative	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sampling	  across	  all	  regions	  of	  the	  United	  States	  with	  20%	  of	  the	  responses	  coming	  from	  outside	  of	  the	  United	  States.	  	  Seven	  trends	  were	  found	  to	  best	  represent	  this	  generation	  and	  have	  been	  noted	  as	  the	  M	  factor.	  	  The	  seven	  common	  factors	  include:	  	  parenting,	  entitlement,	  meaning,	  great	  expectations,	  need	  for	  speed,	  social	  networking,	  and	  collaboration.	  	  	  According	  to	  Lancaster	  and	  Stillman	  (2010),	  parenting	  indicates	  that	  for	  Generation	  M,	  parents	  continue	  a	  strong	  relationship	  with	  their	  children	  because	  Generation	  M	  children	  are	  seen	  as	  their	  greatest	  creations.	  	  Parents	  are	  included	  in	  Generation	  M’s	  college	  life	  as	  well	  as	  their	  work	  life	  later	  in	  life.	  	  Entitlement	  is	  related	  to	  the	  time	  period	  in	  which	  Generation	  M	  grew	  up	  –	  which	  is	  a	  time	  period	  of	  praise	  and	  self-­‐esteem	  thus	  causing	  Generation	  M	  to	  have	  sometimes	  unrealistic	  standards	  and	  expect	  a	  lot	  out	  of	  life	  as	  well	  as	  their	  job.	  	  Meaning	  relates	  to	  the	  importance	  Generation	  M	  places	  on	  their	  job	  or	  future	  job	  and	  how	  their	  work	  has	  value	  and	  contributes	  overall	  to	  society.	  	  Great	  Expectations	  means	  that	  Generation	  M	  has	  high	  expectations	  for	  fulfillment	  and	  success.	  	  The	  need	  for	  speed	  relates	  to	  technology	  and	  Generation	  M’s	  constant	  access	  to	  information	  as	  well	  as	  how	  they	  learn	  and	  multitask.	  	  Social	  networking	  has	  changed	  the	  way	  Generation	  M	  communicates	  on	  a	  variety	  of	  topics	  and	  learns	  from	  others	  online	  -­‐	  most	  times	  with	  those	  they	  have	  not	  even	  met.	  	  Lastly,	  collaboration	  is	  a	  common	  element	  found	  among	  Generation	  M.	  	  Generation	  M	  has	  highly	  developed	  cooperating	  skills	  especially	  with	  the	  aid	  of	  social	  media.	  	  Being	  able	  to	  work	  in	  teams	  is	  a	  positive	  attribute	  of	  this	  generation	  (Lancaster	  &	  Stillman,	  2010).	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In	  regards	  specifically	  to	  technology	  use	  by	  Generation	  M	  within	  their	  daily	  lives,	  I	  will	  elaborate	  on	  four	  various	  reports	  conducted	  by	  the	  Kaiser	  Family	  Foundation,	  The	  Pew	  Research	  Center,	  and	  Howard	  Gardner	  along	  with	  his	  colleagues	  at	  Harvard	  University.	  To	  begin	  with,	  the	  Kaiser	  Family	  Foundation	  (KFF)	  report	  entitled	  M2:	  	  
Media	  in	  the	  Lives	  of	  8	  to	  18	  Year	  Olds	  (2010)	  is	  part	  of	  a	  series	  of	  three	  studies	  on	  a	  large	  national	  level.	  	  Survey	  data	  as	  well	  as	  written	  data	  was	  gathered	  from	  over	  2,000	  adolescents	  from	  across	  the	  country.	  	  KFF	  found	  since	  2004,	  there	  has	  been	  an	  explosion	  of	  media	  consumption	  and	  multitasking.	  	  This	  study	  demonstrated	  that	  adolescents	  spend	  close	  to	  7.5	  hours	  7	  days	  a	  week	  consuming	  media	  and	  multitasking.	  	  The	  study	  noted	  that	  much	  of	  the	  media	  consumption	  increase	  is	  due	  to	  an	  increase	  in	  mobile	  device	  ownership.	  	  Much	  of	  the	  media	  and	  multitasking	  is	  completed	  on	  a	  mobile	  device	  such	  as	  a	  cell	  phone.	  	  Speaking	  of	  cell	  phones,	  the	  studies	  revealed	  that	  adolescents	  spend	  over	  1.5	  hours	  a	  day	  texting	  on	  their	  cell	  phone.	  	  The	  cell	  phone	  was	  found	  to	  be	  central	  to	  a	  teenager’s	  life	  being	  the	  last	  thing	  they	  use	  before	  they	  go	  to	  sleep	  and	  the	  first	  thing	  they	  reach	  for	  under	  their	  pillow	  when	  they	  wake	  up	  in	  the	  morning.	  	   Similarly,	  the	  Pew	  Research	  Center	  conducts	  studies	  concerning	  teenage	  online	  behavior.	  	  The	  Social	  Media	  and	  Mobile	  Internet	  Use	  Among	  Teens	  and	  Young	  
Adults	  report	  was	  released	  in	  2010	  (Lenhart,	  Purcell,	  Smith,	  &	  Zickuhr,	  2010)	  focusing	  on	  the	  online	  attitudes	  and	  behavior	  of	  Generation	  M.	  	  Over	  a	  4-­‐month	  period,	  The	  Pew	  Research	  Center	  conducted	  cell	  phone	  interviews	  with	  a	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representative	  sample	  of	  teenagers.	  	  The	  Pew	  Research	  Center	  noted	  that	  “tweens”	  (in-­‐between	  being	  a	  child	  a	  teen	  usually	  referring	  to	  10	  to	  12	  years	  of	  age)	  and	  teens	  thrive	  on	  online	  creation	  of	  materials	  including	  blogs,	  wikis,	  and	  videos.	  	  Furthermore,	  they	  like	  to	  get	  feedback	  quickly	  on	  their	  online	  work.	  	  This	  study	  also	  showed	  that	  adolescents	  use	  the	  Internet	  a	  majority	  of	  time	  to	  get	  on	  social	  
networking	  sites.	  	  They	  prefer	  to	  communicate	  through	  these	  social	  networking	  sites	  or	  via	  text	  versus	  email.	  	  Email	  has	  “lost	  its	  luster”	  for	  this	  generation.	  	   A	  report	  conducted	  also	  in	  2010	  by	  The	  Pew	  Research	  Center	  entitled	  
Millenials:	  A	  Portrait	  of	  Generation	  Next,	  looks	  at	  the	  older	  demographics	  of	  Generation	  M	  as	  they	  enter	  adulthood.	  	  Data	  was	  collected	  over	  a	  seventh	  month	  period	  with	  two	  surveys	  conducted	  with	  a	  nationally	  represented	  sample	  of	  over	  1,000	  young	  adults.	  	  Technology	  was	  noted	  by	  this	  generation	  as	  to	  what	  makes	  their	  generation	  unique	  compared	  to	  others.	  	  Other	  interesting	  findings	  with	  regard	  to	  technology	  included	  the	  fact	  that	  83%	  percent	  of	  those	  surveyed	  have	  slept	  with	  their	  cell	  phone	  next	  to	  them	  by	  their	  bed;	  three-­‐quarters	  have	  created	  a	  profile	  on	  a	  social	  networking	  site;	  compared	  to	  other	  generations	  large	  gaps	  exist	  in	  using	  online	  and	  wireless	  technology;	  this	  generation	  believes	  that	  technology	  brings	  people	  closer	  together	  as	  well	  as	  makes	  life	  easier;	  and	  Gen	  M	  use	  their	  cell	  phones	  to	  receive	  and	  sent	  text	  messages	  more	  than	  any	  other	  generation.	  	   The	  GoodWork	  project	  includes	  a	  series	  of	  research	  studies	  conducted	  by	  Howard	  Gardner	  and	  his	  colleagues	  at	  Harvard	  University.	  	  An	  extension	  of	  the	  GoodWork	  Project	  includes	  a	  study	  on	  digital	  ethics	  and	  conduct	  while	  using	  online	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resources	  and	  is	  called	  The	  GoodPlay	  Project.	  	  Sixty-­‐one	  digital	  natives	  at	  the	  high	  school,	  college,	  or	  recently	  graduated	  were	  interviewed	  through	  a	  lengthy	  process	  on	  digital	  use	  as	  well	  as	  given	  digital	  dilemmas.	  	  Preliminary	  results	  have	  shown	  that	  when	  asked	  about	  the	  ethics	  of	  including	  digital	  materials,	  adolescents	  show	  “ambivalence	  or	  indifference.”	  	  When	  looking	  at	  the	  conduct	  of	  using	  social	  networking	  sites	  adolescents	  do	  not	  seem	  to	  realize	  the	  large	  scale	  of	  people	  that	  are	  involved	  in	  these	  online	  communities.	  	  In	  addition,	  adolescents	  lack	  the	  knowledge	  to	  set	  privacy	  controls	  for	  these	  social	  networking	  sites.	  	  “Even	  though	  many	  young	  people	  may	  not	  be	  ready	  to	  participate	  in	  the	  wider	  communities	  that	  digital	  media	  opens	  up	  to	  them,	  there	  is	  no	  controlling	  information	  about	  yourself	  or	  others	  that	  gets	  posted,”	  said	  Howard	  Gardner,	  the	  project’s	  co-­‐director.	  	  “It’s	  a	  situation	  that’s	  foisted	  upon	  young	  persons	  who	  are	  not	  ready	  for	  it”	  (Viadero,	  2008).	  	  	   Cvetkovic	  and	  Lackie	  (2009),	  similar	  to	  the	  findings	  of	  the	  above	  reports,	  point	  out	  that	  educators	  need	  to	  be	  aware	  of	  the	  up	  to	  date	  technology	  tools	  used	  by	  Generation	  M	  including	  social	  networking	  sites,	  blogs,	  wikis,	  and	  online	  journals.	  	  	  Peer	  evaluation	  and	  collaborative	  learning	  should	  be	  promoted.	  	  Due	  to	  the	  fact	  that	  Generation	  M	  like	  to	  create	  projects	  for	  others	  to	  see,	  peers,	  other	  teachers,	  administrators,	  parents	  and	  friends	  should	  be	  able	  to	  view	  student	  projects.	  	  Generation	  M’s	  differences	  in	  technology	  as	  well	  as	  views	  on	  digital	  ethics,	  privacy,	  and	  critical	  thinking	  skills	  should	  part	  of	  an	  educator’s	  focus.	  	  Finally,	  online	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courses	  should	  be	  offered	  for	  students	  to	  take	  advantage	  of	  for	  remedial,	  review,	  or	  working	  ahead	  purposes.	  	   In	  summary,	  many	  studies	  have	  been	  completed	  on	  how	  Generation	  M	  uses	  technology	  in	  their	  everyday	  lives.	  	  The	  importance	  of	  mobile	  technology	  as	  well	  as	  online	  tools	  and	  coursework	  has	  been	  well	  noted.	  	  Common	  qualities	  of	  Generation	  M	  have	  been	  discussed	  in	  reference	  to	  their	  views	  on	  technology	  both	  in	  a	  positive	  and	  negative	  light.	  	  Educators	  of	  this	  generation	  can	  learn	  from	  these	  findings	  in	  order	  to	  better	  reach	  Generation	  M.	  	   This	  study	  will	  allow	  Generation	  M	  to	  use	  their	  up	  to	  date	  technology	  tools	  for	  an	  educational	  purpose,	  thus	  bridging	  the	  gap	  between	  home	  and	  school.	  	  Mobile	  technology	  will	  be	  permitted	  in	  the	  classroom	  for	  research	  purposes.	  	  Online	  communication	  will	  be	  used	  between	  the	  teacher	  and	  the	  students.	  	  The	  project-­‐based	  learning	  process	  of	  this	  study	  will	  allow	  for	  collaboration,	  peer	  checking,	  and	  critical	  thinking:	  	  all	  educator	  focuses	  for	  Generation	  M.	  	  The	  limitations	  of	  Generation	  M	  will	  also	  be	  addressed	  during	  the	  project-­‐based	  unit:	  	  Digital	  privacy	  will	  be	  discussed	  as	  an	  introduction	  before	  the	  project-­‐based	  unit.	  	  Digital	  ethics	  along	  with	  copyright	  factors	  will	  be	  focused	  upon	  before	  research	  is	  conducted.	  	  Breaking	  the	  project	  up	  into	  mini	  tasks	  and	  grading	  during	  the	  learning	  process	  will	  address	  Generation	  M’s	  tendency	  towards	  procrastination.	  
Learning	  Inside	  versus	  Outside	  	   In	  general,	  learning	  in	  versus	  out	  of	  school	  is	  quite	  different.	  	  Much	  of	  the	  learning	  in	  school	  when	  compared	  to	  learning	  outside	  of	  school	  is	  in	  opposition.	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“Much	  of	  what	  is	  learned	  in	  school	  is	  never	  used,	  because	  it	  is	  often	  the	  wrong	  knowledge	  for	  the	  modern	  world,	  and	  even	  when	  it	  is	  the	  right	  knowledge,	  people	  do	  not	  know	  how	  to	  apply	  it”	  (Collins,	  1996,	  p.	  4).	  	  	  Resnick	  (1987)	  highlights	  four	  characteristics	  of	  cognitive	  activity	  outside	  school,	  which	  is	  in	  direct	  contrast	  to	  cognitive	  activity	  completed	  during	  the	  typical	  school	  day.	  	  First,	  according	  to	  Resnick,	  learning	  tends	  to	  be	  individualized	  in	  school	  including	  in-­‐class	  and	  homework	  assignments.	  	  Students	  fail	  or	  pass	  regardless	  of	  others’	  performances	  in	  the	  classroom.	  	  Learning	  outside	  of	  school	  is	  more	  socially	  shared.	  	  Our	  social	  systems	  outside	  of	  school	  are	  built	  around	  the	  success	  of	  others	  performances.	  	  Examples	  listed	  include	  work,	  personal	  life,	  and	  recreation.	  Secondly,	  Resnick	  (1987)	  points	  out	  that	  school	  does	  not	  aid	  the	  thought	  process	  with	  available	  cognitive	  tools.	  	  School	  promotes	  pure	  thought	  without	  support	  of	  resources	  such	  as	  books,	  computers,	  calculators,	  or	  notes.	  	  These	  types	  of	  tools	  are	  readily	  available	  and	  used	  outside	  of	  school.	  	  Technology	  has	  really	  affected	  this	  particular	  area	  of	  learning,	  as	  technology	  is	  a	  major	  tool	  in	  our	  society.	  	  Resnick	  states:	  	  “Tool	  use	  is	  not	  only	  a	  way	  for	  people	  of	  limited	  education	  to	  participate	  in	  cognitively	  complex	  activity	  systems;	  it	  is	  also	  a	  way	  of	  enhancing	  the	  capacity	  of	  highly	  educated	  people	  well	  beyond	  what	  they	  could	  do	  independently”	  (1987,	  p.	  14).	  Third,	  Resnick	  (1987)	  explains	  that	  school	  promotes	  symbolic	  thinking,	  whereas	  thinking	  outside	  of	  school	  is	  situational.	  	  Situational	  is	  more	  real	  world	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involving	  a	  true	  problem	  to	  solve	  similar	  to	  problem	  based	  learning	  as	  discussed	  previously.	  Finally,	  Resnick	  states	  that	  learning	  in	  school	  tends	  to	  be	  generalized	  whereas	  out	  of	  school	  learning	  is	  more	  specific.	  	  Major	  theories	  or	  principals	  are	  taught	  in	  school	  for	  “power	  of	  transfer.”	  	  Yet,	  according	  to	  Resnick,	  “…to	  be	  truly	  skillful	  outside	  school,	  people	  must	  develop	  situation-­‐specific	  forms	  of	  competence”	  (1987,	  p.	  15).	  Bergin	  (1996)	  conducted	  a	  study	  in	  which	  he	  found	  that	  students	  learn	  best	  outside	  of	  school	  best	  when	  prompted	  by	  a	  topic	  of	  interest	  within	  school.	  	  Bergin	  noted	  that	  students	  when	  sparked	  by	  a	  school	  topic	  of	  interest,	  reported	  “…greater	  use	  of	  out-­‐of-­‐school	  learning	  strategies,	  a	  higher	  number	  of	  out-­‐of-­‐school	  activities,	  and	  greater	  likelihood	  of	  having	  done	  a	  large	  project	  on	  their	  own.”	  	  Bergin	  further	  begged	  the	  idea	  for	  more	  research	  in	  the	  area	  of	  adolescent	  learning	  outside	  of	  school.	  	  Educators	  should	  question	  students	  if	  further	  investigation	  was	  completed	  on	  an	  in	  school	  topic	  outside	  of	  school,	  whether	  students	  could	  share	  out	  of	  school	  learning	  experiences	  with	  the	  rest	  of	  the	  class,	  and	  whether	  they	  themselves	  as	  teachers	  could	  share	  outside	  learning	  experiences	  with	  the	  class.	  In	  regards	  specifically	  to	  technology,	  learning	  inside	  the	  classroom	  differs	  with	  how	  students	  are	  using	  technology	  outside	  of	  school.	  	  Differences	  exist	  with	  how	  teachers	  are	  using	  technology	  in	  the	  classroom	  –	  if	  they	  are	  using	  technology	  at	  all.	  	  Disparity	  also	  exists	  with	  how	  students	  view	  technology	  use	  versus	  how	  teachers	  view	  technology	  use.	  	  Many	  would	  argue	  that	  public	  schools	  are	  not	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teaching	  up	  to	  date	  technologies	  in	  the	  classroom	  that	  would	  prepare	  students	  for	  our	  current	  workforce.	  	  “Why	  is	  that	  schools	  rumble	  along	  virtually	  unchanged	  by	  the	  presence	  of	  computers?”	  (Peck	  &	  Dorricott,	  1994,	  p.	  14).	  	  As	  D'Ignazio	  (1993)	  describes	  it,	  "businesses	  have	  been	  building	  electronic	  highways	  while	  education	  has	  been	  creating	  an	  electronic	  dirt	  road.	  	  And	  sometimes	  on	  a	  dirt	  road,	  it's	  just	  as	  easy	  to	  get	  out	  and	  walk."	  	  Larry	  Cuban	  (1993),	  a	  popular	  technology	  advocate,	  further	  suggests	  that	  technological	  innovations	  have	  never	  been	  central	  in	  a	  school’s	  learning	  structure	  and	  many	  schools	  are	  at	  direct	  odds	  with	  new	  technology.	  	  Several	  studies	  have	  been	  done	  to	  bring	  awareness	  or	  to	  evaluate	  these	  critical	  statements.	  	  Both	  Cuban	  (2001)	  and	  Yong	  Zhao	  (2002)	  have	  completed	  case	  studies	  with	  results	  focusing	  on	  the	  slow	  adoption	  of	  technology	  use	  by	  teachers.	  	  Henry	  Becker	  (2001)	  surveyed	  over	  four	  thousand	  teachers	  to	  determine	  if	  Larry	  Cuban	  was	  in	  fact	  correct	  with	  his	  findings.	  	  Cuban’s	  claim	  about	  the	  impact	  and	  non-­‐use	  of	  in-­‐class	  computers	  was	  supported	  by	  this	  survey	  data.	  	  	  However,	  currently,	  when	  we	  talk	  about	  technology	  use,	  we	  are	  discussing	  more	  than	  just	  computers.	  	  Pitler	  (2011)	  summarizes	  the	  data	  from	  the	  McCREL	  company	  focusing	  on	  observations	  of	  up	  to	  date	  technology	  use	  in	  the	  classroom	  such	  as	  Inspiration	  software	  for	  brainstorming;	  web	  2.0	  applications;	  clickers;	  calculators;	  diagnostic/prescriptive	  tools	  including	  STAR,	  Alpine,	  and	  similar	  software;	  document	  cameras;	  web-­‐based	  research;	  multimedia	  use;	  virtual	  manipulatives;	  computer	  or	  internet	  based	  educational	  games;	  and	  interactive	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whiteboards	  (IWBS).	  	  McCREL	  is	  a	  company	  responsible	  for	  the	  classroom	  observation	  power	  walkthrough	  tool.	  	  McCREL	  gathered	  data	  from	  over	  60,000	  classrooms	  across	  34	  states	  with	  varying	  use	  of	  technology,	  socioeconomic	  status,	  geographic	  area,	  and	  level	  (elementary,	  middle,	  high	  school).	  	  Using	  the	  Power	  Walkthrough	  software,	  data	  was	  collected	  concerning	  the	  technology	  used	  by	  the	  teacher,	  technology	  being	  used	  by	  the	  student,	  the	  primary	  evidence	  of	  learning,	  the	  instructional	  strategy	  used,	  and	  the	  cognitive	  level	  of	  Bloom’s	  Taxonomy	  being	  used.	  	  Observational	  data	  indicated	  that	  63%	  of	  all	  observed	  teachers	  used	  no	  technology	  at	  all	  in	  the	  classroom.	  	  This	  was	  representative	  across	  all	  degrees	  of	  technology	  using	  schools.	  	  Thirteen	  percent	  of	  teachers	  were	  observed	  using	  IWBs,	  9%	  were	  observed	  using	  document	  cameras,	  and	  5%	  were	  observed	  using	  videos	  in	  the	  classroom.	  	  All	  other	  forms	  of	  technology	  listed	  were	  observed	  in	  use	  by	  less	  than	  2%	  of	  the	  observations.	  McCREL	  further	  investigated	  student	  use	  of	  technology	  in	  the	  classroom	  using	  Power	  Walkthrough	  observational	  data.	  	  According	  to	  Pitler	  (2011),	  73%	  of	  the	  observations	  indicated	  no	  technology	  use	  by	  students	  at	  all.	  	  These	  observers	  were	  trained	  to	  view	  technology	  use	  even	  if	  it	  was	  just	  a	  student	  working	  on	  a	  computer	  by	  his	  or	  herself.	  	  When	  students	  were	  observed	  using	  technology,	  again	  IWBs	  topped	  the	  list	  at	  a	  mere	  4%	  of	  observations	  followed	  by	  watching	  videos	  at	  3.5%,	  and	  then	  web	  research,	  word	  processing	  and	  education	  games	  in	  at	  about	  2.5%	  of	  the	  walkthrough	  observations.	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The	  Growing	  Technology	  Gap	  Between	  Schools	  and	  Students	  Findings	  from	  the	  
BellSouth	  Foundation	  Power	  to	  Teach	  Program	  report	  (2003)	  shed	  light	  into	  teacher	  and	  student	  views	  of	  technology	  use	  within	  the	  classroom.	  	  In	  2000,	  BellSouth	  Foundation	  launched	  a	  program	  to	  help	  teachers	  incorporate	  technology	  in	  the	  everyday	  experience	  of	  the	  classroom.	  	  When	  examining	  the	  data,	  vast	  differences	  were	  found	  between	  how	  teachers	  thought	  they	  were	  using	  technology	  in	  the	  classroom	  (teachers	  thinking	  they	  were	  making	  large	  steps	  in	  technology	  classroom	  instruction)	  and	  how	  students	  viewed	  technology	  use	  in	  the	  classroom	  (students	  thinking	  few	  changes	  were	  made	  and	  wanting	  more	  authentic	  technology	  experiences	  in	  the	  classroom).	  	  	  Using	  both	  qualitative	  and	  quantitative	  data,	  BellSouth	  Foundation	  examined	  eight	  different	  items	  when	  reporting	  teachers’	  tendencies	  to	  use	  technology	  for	  student-­‐centered	  purposes:	  	  cooperative	  learning;	  the	  use	  of	  higher-­‐level	  thinking	  skills;	  interactions	  with	  the	  world	  outside	  of	  school;	  interdisciplinary	  activities;	  activities	  that	  students	  find	  engaging;	  providing	  extra	  help;	  coaching	  rather	  than	  lecturing;	  and	  achievement	  measures	  based	  on	  products,	  progress	  and	  effort.	  	  Students	  were	  then	  asked	  to	  report	  on	  their	  views	  of	  these	  eight	  practices	  in	  the	  classroom.	  	  Large	  disparities	  were	  found	  in	  all	  eight	  areas	  with	  the	  level	  of	  student	  interest/engagement	  and	  technology	  use	  being	  the	  largest.	  	  The	  BellSouth	  Foundation	  offers	  reasons	  as	  to	  why	  the	  gap	  in	  technology	  learning	  viewpoints	  exists:	  	  teachers	  may	  be	  overconfident	  in	  their	  newly	  learned	  technology	  skills;	  students	  feel	  teachers	  are	  placing	  barriers	  as	  what	  technology	  is	  deemed	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appropriate	  in	  the	  classroom	  or	  not	  permitting	  technology	  that	  they	  do	  not	  feel	  comfortable	  using;	  students	  reported	  not	  being	  able	  to	  use	  some	  technology	  equipment	  due	  to	  the	  fact	  that	  a	  teacher	  was	  already	  using	  the	  equipment;	  and	  teachers	  were	  reported	  using	  technology	  as	  a	  reward	  or	  punishment.	  	  The	  foundation	  explained	  student	  perception	  whether	  or	  not	  they	  are	  one	  hundred	  percent	  true,	  must	  be	  examined.	  	  “As	  a	  result,	  students	  may	  look	  for	  learning	  content	  outside	  of	  the	  classroom	  and	  may	  no	  longer	  see	  the	  school	  as	  their	  only,	  or	  even	  primary,	  source	  for	  building	  knowledge”	  (BellSouth	  Foundation,	  2003,	  p.	  8).	  	  	  In	  continuation	  with	  the	  students’	  views	  on	  technology,	  Cisco	  conducted	  The	  
Use,	  Support,	  and	  Effect	  of	  Instructional	  Technology	  (USEIT)	  Students’	  Beliefs,	  Access,	  
and	  Use	  of	  Computers	  in	  School	  and	  at	  Home	  Report	  2	  (2003).	  	  Over	  14,000	  students	  (14,200)	  in	  Grades	  5,	  8,	  and	  11	  were	  surveyed	  on	  their	  computer	  related	  skills,	  access	  and	  uses	  both	  at	  home	  and	  at	  school.	  	  For	  relevancy	  to	  this	  dissertation,	  I	  chose	  to	  include	  just	  the	  secondary	  level	  student	  responses	  from	  grade	  eleven	  of	  which	  over	  3,000	  eleventh	  graders	  were	  interviewed.	  	  Certain	  responses	  shed	  light	  as	  to	  how	  technology	  was	  being	  used	  at	  home	  versus	  at	  school	  by	  students.	  	  Students	  reported	  the	  ways	  in	  which	  they	  used	  their	  home	  computers	  the	  most	  on	  an	  every	  day	  basis.	  	  	  The	  majority	  of	  11th	  graders	  spent	  an	  hour	  or	  two	  on	  a	  daily	  basis	  at	  home	  using	  their	  computer.	  	  As	  far	  as	  the	  uses	  in	  order	  of	  frequency:	  	  55%	  of	  11th	  graders	  reported	  using	  a	  home	  computer	  on	  a	  daily	  basis	  to	  chat	  or	  instant	  message;	  48.7%	  emailed;	  38.6%	  worked	  with	  mp3/music;	  34%	  searched	  the	  Internet	  for	  fun;	  21.7%	  played	  games;	  15.8%	  searched	  the	  Internet	  for	  school-­‐
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related	  materials;	  9.8%	  wrote	  papers	  for	  school;	  6.3%	  programmed;	  5.7%	  created	  or	  edited	  digital	  photos/movies;	  and	  5.8%	  created	  or	  maintained	  web	  sites.	  On	  a	  typical	  day	  at	  school,	  most	  (41.2%)	  11th	  graders	  reported	  that	  they	  never	  used	  a	  computer	  on	  a	  daily	  basis.	  	  Almost	  one	  third	  (30.8%)	  used	  a	  computer	  for	  15	  minutes	  or	  less;	  21.7%	  for	  15-­‐60	  minutes;	  5.4%	  for	  an	  hour	  or	  two;	  and	  0.9%	  for	  over	  2	  hours.	  	  With	  regard	  to	  where	  in	  the	  school	  students	  used	  technology,	  61.8%	  of	  11th	  graders	  reported	  the	  computer	  lab,	  31.3%	  the	  library,	  and	  7%	  the	  classrooms.	  	  In	  all	  core	  subject	  areas:	  	  Math,	  English,	  Social	  Studies,	  and	  Science,	  the	  majority	  of	  students	  reported	  never	  using	  a	  computer	  for	  that	  course	  and	  74.5%	  learned	  new	  things	  with	  computers	  at	  home,	  versus	  a	  mere	  22%	  learning	  new	  uses	  at	  school.	  	  As	  far	  as	  the	  daily	  specific	  uses	  of	  the	  computers	  within	  school	  in	  order	  of	  frequency,	  60.2%	  reported	  email	  use;	  58.5%	  finding	  information	  on	  the	  web;	  35.3%	  opening	  files	  on	  a	  server	  or	  network;	  25.8%	  playing	  games;	  14.7%	  editing	  papers;	  11.8%	  writing	  first	  drafts;	  4.9%	  working	  with	  spreadsheets/databases;	  and	  2.0%	  creating	  Hyperstudio	  or	  PowerPoint	  presentations.	  	  	  In	  summary,	  according	  to	  Cisco’s	  report	  (2003),	  a	  difference	  certainly	  exists	  between	  computer	  home	  use	  as	  far	  as	  frequency	  and	  type.	  	  Students	  use	  their	  computers	  on	  a	  large	  scale	  more	  at	  home	  and	  learn	  new	  uses	  for	  the	  computer	  at	  home	  versus	  school.	  	  Email	  and	  web	  searching	  topped	  the	  list	  of	  school-­‐related	  computer	  activities.	  	  Email,	  chatting,	  and	  music	  topped	  the	  home	  list	  of	  home-­‐related	  computer	  activities.	  	  Also,	  teachers	  according	  to	  their	  students	  are	  not	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utilizing	  computers	  to	  instruct.	  	  Over	  50%	  of	  11th	  graders	  report	  that	  their	  teachers	  do	  not	  use	  computers	  to	  teach	  with.	  	  	  	   Other	  studies	  have	  verified	  that	  teacher	  technology	  use	  has	  increased	  in	  the	  classroom;	  however	  many	  teachers	  are	  still	  using	  technology	  for	  remedial	  tasks	  such	  as	  word	  processing	  or	  Internet	  searches	  versus	  technology	  tasks	  aimed	  at	  higher	  level	  critical	  thinking	  skills.	  	  The	  U.S.	  Department	  of	  Education’s	  (2003)	  
Federal	  Funding	  for	  Educational	  Technology	  and	  How	  It	  Is	  Used	  in	  the	  Classroom:	  A	  
Summary	  of	  Findings	  from	  the	  Integrated	  Studies	  of	  Educational	  Technology	  found:	  	  	  Frequent	  use	  of	  computers	  for	  any	  instructional	  activity	  was	  significantly	  more	  common	  among	  elementary	  teachers	  than	  secondary	  teachers	  (69	  percent	  versus	  43	  percent).	  	  Teachers	  in	  high-­‐poverty	  schools	  were	  also	  more	  likely	  than	  other	  teachers	  to	  report	  frequent	  instructional	  use	  of	  computers	  (64	  percent	  versus	  54	  percent).	  	  However,	  technology	  use	  did	  not	  vary	  significantly	  by	  school	  location	  or	  TLCF	  funding	  status.	  	  (p.	  	  8)	  	  Further	  results	  from	  the	  U.S.	  Department	  of	  Education	  (2003)	  indicated	  the	  types	  of	  technology	  activities	  teachers	  used	  most	  often	  with	  their	  students	  included:	  expressing	  themselves	  in	  writing,	  improving	  their	  computer	  skills,	  doing	  research	  using	  the	  Internet,	  using	  computers	  as	  a	  free-­‐time	  or	  reward	  activity,	  and	  doing	  practice	  drills.	  	  Sixteen	  barriers	  to	  using	  technology	  were	  listed.	  	  The	  16	  barriers	  are	  listed	  in	  order	  by	  percentage	  of	  teachers	  answered	  as	  follows:	  	  time	  to	  develop	  activities;	  time	  in	  school	  schedule;	  time	  to	  learn/practice;	  enough	  computers/computers	  with	  Internet	  access;	  student	  access	  to	  technology/Internet	  outside	  of	  school;	  having	  to	  individually	  purchase	  relevant	  software;	  technical	  support	  availability	  of	  peripheral	  devices;	  alignment	  of	  software	  products	  with	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curriculum;	  inadequate	  training	  opportunities;	  student	  access	  to	  inappropriate	  material;	  school's	  collection	  of	  appropriate	  software	  resources;	  students'	  skills	  in	  using	  technology;	  reliability	  of	  Internet	  connection	  during	  class;	  students'	  lack	  of	  access	  to	  Internet	  at	  school;	  and	  support	  from	  administrators.	  The	  National	  Center	  for	  Educational	  Statistics	  (2009)	  also	  provided	  national	  survey	  data	  on	  the	  use	  of	  educational	  technology	  among	  both	  elementary	  and	  secondary	  teachers	  in	  public	  schools.	  	  The	  survey	  showed	  that	  4,133	  teachers	  from	  2,005	  public	  schools	  in	  the	  50	  states	  were	  contacted,	  with	  an	  80%	  response	  rate.	  	  In	  relation	  to	  availability	  of	  technology,	  the	  majority	  (97%)	  of	  teachers	  had	  one	  or	  more	  computers	  in	  their	  classroom;	  over	  90%	  had	  access	  to	  a	  school	  network	  for	  entering	  viewing	  grades/attendance/assessments;	  and	  97%	  had	  access	  to	  school	  e-­‐mail.	  	  Differences	  were	  found	  between	  high	  and	  low	  poverty	  area	  schools	  in	  the	  areas	  of	  student	  educational	  technology	  use	  during	  class	  and	  use	  of	  e-­‐mail,	  list	  servs	  or	  teacher	  web	  pages	  for	  communication,	  with	  the	  higher	  poverty	  schools	  scoring	  a	  smaller	  percentage	  use	  in	  both	  areas.	  	  Overall,	  all	  area	  schools	  reported	  63%	  of	  teachers	  make	  use	  of	  software	  for	  student	  presentations	  and	  the	  use	  of	  technology.	  	  On	  the	  flip	  side,	  a	  higher	  percentage	  of	  teachers	  used	  technology	  for	  online	  attendance	  records,	  grades,	  or	  assessments	  (NCES,	  2009).	  Similar	  results	  were	  found	  by	  Zhao	  and	  Frank	  (2003)	  in	  regards	  to	  the	  types	  of	  technology	  uses	  by	  classroom	  teachers.	  	  In	  their	  2003	  study,	  Zhao	  and	  Frank	  asked	  two	  questions	  of	  staff,	  administrators,	  and	  technology	  staff	  in	  19	  various	  school	  districts:	  	  	  (1)	  To	  what	  degree	  are	  technologies	  being	  used	  in	  schools?	  and	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(2)	  are	  teachers	  engaged	  in	  technology	  use?	  	  The	  most	  frequently	  used	  technologies	  in	  schools,	  as	  found	  by	  Zhao	  and	  Frank	  (2003),	  were	  e-­‐mail,	  telephone	  systems,	  and	  computers	  in	  the	  classroom.	  	  Further	  investigation	  revealed	  that	  the	  most	  frequent	  users	  of	  these	  technologies	  were	  teachers,	  who	  used	  the	  technologies	  for	  communication	  with	  parents	  (not	  students)	  or	  to	  prepare	  for	  instruction.	  	  The	  least	  frequent	  use	  of	  computers	  in	  the	  classroom	  was	  for	  student-­‐centered	  activities	  such	  as	  student	  inquiries,	  communication,	  and	  remediation.	  	  	  The	  purpose	  of	  Report	  12:	  Measuring	  Teachers	  Technology	  Uses:	  	  Why	  
Multiple-­‐Measures	  Are	  More	  Revealing	  (Bebell,	  Russell,	  &	  O’Dwyer,	  2004)	  was	  to	  determine	  the	  several	  ways	  teacher	  use	  technology	  in	  the	  classroom	  using	  multiple-­‐measures.	  	  Survey	  responses	  were	  gathered	  from	  2,894	  K-­‐12	  teachers	  across	  22	  districts	  from	  the	  State	  of	  Massachusetts	  in	  all	  grade	  levels:	  	  elementary,	  middle,	  and	  high	  school.	  	  Forty-­‐five	  items	  were	  included	  in	  the	  survey	  based	  upon	  seven	  separate	  scales	  dealing	  with	  teachers’	  technology	  use:	  class	  preparation;	  professional	  e-­‐mail	  use;	  delivering	  instruction;	  accommodation;	  teacher-­‐directed	  student	  use	  of	  technology	  during	  class	  time;	  teacher-­‐directed	  student	  use	  of	  technology	  to	  create	  products;	  and	  grading.	  	  Based	  upon	  a	  scale	  from	  1	  to	  5	  for	  response,	  teachers	  reported	  preparation	  as	  the	  highest	  category	  (mean	  =	  4.0)	  of	  technology	  use	  followed	  by	  professional	  e-­‐mail	  (mean	  =	  3.09),	  teacher-­‐directed	  student	  use	  (mean	  =	  2.68),	  grading	  (mean	  =	  2.4),	  delivering	  instruction	  (mean	  =	  1.87),	  accommodation	  (mean	  =	  1.93),	  and	  finally,	  student	  products	  (mean	  =	  1.71).	  	  
 50	  
Further	  examination	  sparked	  differences	  in	  the	  length	  of	  time	  a	  teacher	  has	  taught,	  by	  subject	  matter,	  and	  by	  grade	  levels.	  	  	  This	  report	  states	  that	  teachers	  are	  mostly	  using	  technology	  in	  a	  teacher	  directed	  way:	  	  classroom	  preparation,	  grading,	  and	  direct	  instruction.	  	  Technology	  is	  not	  being	  used	  for	  student	  centered	  projects	  or	  accommodations.	  	  Technology	  needs	  to	  be	  placed	  in	  the	  hands	  of	  the	  students	  in	  order	  for	  true	  technology	  integration	  and	  learning	  to	  take	  place	  in	  the	  classroom.	  	  	  The	  study	  that	  I	  am	  conducting	  will	  do	  just	  that:	  	  place	  technology	  in	  the	  hands	  of	  the	  learners.	  	  	  	   Cuban	  (2001)	  offers	  three	  reasons	  as	  to	  why	  technology	  takes	  longer	  to	  integrate	  into	  the	  school	  systems	  versus	  the	  private	  sectors.	  	  First,	  schools	  are	  conservative	  due	  the	  facto	  of	  being	  nonprofit	  and	  serve	  several	  purposes.	  	  With	  this	  view,	  educators	  and	  administrators	  think	  that	  technology	  will	  slowly	  integrate	  through	  time	  into	  the	  classrooms.	  	  Secondly,	  the	  socio-­‐economic	  aspect	  of	  education	  affects	  technology	  integration.	  	  The	  example	  given	  was	  that	  in	  universities	  although	  the	  goal	  may	  be	  to	  stay	  globally	  competitive	  with	  technology	  integration,	  professors	  might	  be	  focusing	  on	  research	  more	  than	  implementing	  education	  technology	  into	  their	  classrooms.	  	  Third,	  teachers	  ultimately	  have	  the	  choice	  as	  to	  whether	  they	  want	  to	  implement	  technology	  into	  their	  individual	  classroom.	  	  	  Collins	  (1991)	  points	  out	  a	  school’s	  structural	  problems	  as	  a	  barrier	  to	  technology	  integration.	  	  Schools	  deal	  with	  limited	  space	  along	  with	  the	  bulky	  size	  of	  the	  computers	  and	  the	  fact	  that	  teachers	  do	  not	  want	  travel	  with	  their	  students	  to	  a	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computer	  lab.	  	  According	  to	  Schacter	  (2009),	  mobile	  devices	  are	  cheap,	  powerful	  and	  may	  help	  reduce	  the	  digital	  divide.	  	  Alan	  November	  is	  the	  founder	  of	  November	  Learning	  and	  also	  an	  advocate	  for	  technology	  and	  learning.	  	  His	  presentations	  help	  educators	  rethink	  and	  possible	  reshape	  their	  ideas	  or	  approaches	  when	  it	  comes	  to	  educational	  technology.	  	  November	  (2001)	  states:	  	  The	  real	  revolution	  that	  technology	  brings	  to	  society	  extends	  well	  beyond	  how	  to	  use	  computers,	  or	  in	  school	  terms,	  computer	  literacy.	  	  It	  is	  more	  complex	  than	  integrating	  computers	  across	  the	  curriculum	  or	  learning	  about	  multimedia	  or	  even	  using	  the	  Internet.	  	  The	  profound	  impact	  is	  that	  information	  communications	  technology	  is	  completely	  reorganizing	  how,	  where,	  when,	  with	  whom,	  and	  even	  why	  people	  work.	  	  As	  these	  emerging	  information	  and	  communication	  technologies	  continue	  to	  have	  a	  profound	  impact	  on	  society,	  one	  of	  the	  most	  important	  leadership	  skills	  will	  revolve	  around	  helping	  educators,	  families	  and	  community	  to	  let	  go	  of	  existing	  structures.	  	  (p.	  1)	  	  In	  conclusion,	  general	  learning	  as	  well	  as	  technology	  with	  technology	  research	  demonstrates	  a	  distinct	  difference	  between	  learning	  inside	  versus	  outside	  the	  classroom.	  	  Technology	  integration	  takes	  longer	  to	  integrate	  in	  the	  classroom	  than	  the	  outside	  world	  much	  due	  to	  the	  structure	  of	  our	  current	  school	  systems.	  	  Furthermore	  the	  gatekeepers	  to	  technology	  use,	  the	  teachers,	  have	  the	  option	  of	  adopting	  technology	  use	  to	  begin	  the	  process.	  	  Data	  has	  pointed	  out	  that	  teachers	  are	  using	  technology	  more	  for	  administrative	  tasks	  and	  lower	  level	  learning	  for	  students	  instead	  of	  producing	  higher	  level	  thinking	  skills	  or	  meeting	  needs	  of	  student	  technology	  wants.	  	  	  Teachers	  are	  also	  not	  permitting	  certain	  types	  of	  technology	  to	  be	  used	  within	  the	  classroom	  causing	  the	  learning	  inside	  the	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classroom	  to	  be	  out	  of	  date.	  	  Learning	  outside	  the	  classroom	  does	  not	  match	  the	  needs	  of	  the	  world	  around	  us	  nor	  match	  the	  necessary	  job	  requirements	  for	  the	  21st	  century.	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  CHAPTER	  III	  METHODOLOGY	  	  
Introduction	  	   This	  chapter	  describes	  the	  methodology	  and	  research	  design	  of	  a	  caste	  study	  approach	  that	  investigates	  secondary	  level	  students’	  actual	  technology	  abilities	  along	  with	  student	  technology	  choices	  while	  accomplishing	  a	  project-­‐based	  unit.	  	  There	  is	  an	  absence	  of	  research	  and	  literature	  on	  students’	  freedom	  of	  technology	  choice	  in	  an	  educational	  setting;	  adolescent	  perception	  of	  technology	  ability;	  and	  testing	  of	  student	  technology	  proficiency.	  	  In	  particular,	  this	  chapter	  will	  outline:	  	  subjectivity,	  epistemology,	  research	  design,	  participants,	  data	  collection	  methods,	  variables,	  materials,	  as	  well	  as	  procedures	  for	  data	  collection,	  management,	  and	  data	  analysis.	  The	  main	  purposes	  of	  this	  study	  are	  to	  examine	  what	  technologies	  students	  use	  to	  accomplish	  a	  project-­‐based	  mission	  including	  what	  drives	  the	  students	  towards	  this	  technology	  choice,	  to	  discover	  student	  technology	  proficiency	  as	  evidenced	  by	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment,	  and	  to	  uncover	  how	  technology	  choices	  are	  aligned	  with	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores.	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This	  study	  is	  aimed	  at	  helping	  high	  schools	  become	  aware	  of	  student	  tested	  technology	  ability	  as	  well	  as	  student	  technology	  choices.	  	  This	  dissertation	  draws	  on	  research	  in	  the	  fields	  of	  Generation	  M	  studies	  reporting	  on	  the	  use	  of	  technology	  within	  the	  daily	  lives	  of	  this	  teenage	  population;	  self-­‐efficacy	  in	  relation	  to	  technology	  use;	  and	  learning	  inside	  versus	  outside	  of	  the	  classroom	  in	  respect	  to	  technology.	  	  This	  study	  will	  also	  give	  knowledge	  of	  a	  skills	  test	  that	  measures	  21st	  century	  technology	  skills.	  	  At	  the	  same	  time,	  this	  study	  may	  offer	  opportunities	  for	  classroom	  teachers	  to	  reach	  and	  adapt	  to	  the	  learning	  styles	  of	  Generation	  M.	  	  Teachers	  and	  administrators	  may	  be	  open	  to	  allowing	  opportunities	  for	  educational	  uses	  of	  all	  types	  of	  technology,	  including	  mobile	  technologies	  in	  the	  public	  schools	  due	  to	  a	  realization	  of	  the	  disconnection	  with	  student-­‐out	  of-­‐school	  learning	  versus	  in-­‐school	  learning.	  	  The	  findings	  from	  this	  study	  may	  also	  contribute	  to	  the	  expanding	  research	  on	  21st	  century	  testing	  and	  educational	  uses	  of	  technology	  in	  the	  public	  schools.	  	  	  	   The	  primary	  research	  questions	  guiding	  this	  work	  are:	  1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  2. Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  3. How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	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Epistemological	  Framework	  
	   An	  epistemology	  is	  a	  belief	  system	  about	  who	  can	  be	  a	  knower	  and	  what	  counts	  as	  knowledge.	  	  Epistemology	  affects	  all	  aspects	  of	  research	  including	  topic	  choice,	  formulations	  of	  research	  questions,	  methods	  chosen,	  sampling,	  and	  the	  design	  of	  the	  research	  (Hesse-­‐Biber	  &	  Leavy,	  2011).	  	  This	  study	  is	  based	  upon	  a	  constructivist	  epistemological	  framework.	  	  The	  constructivist	  researcher	  is	  more	  likely	  to	  rely	  on	  either	  a	  qualitative	  study	  or	  a	  combination	  of	  both	  qualitative	  and	  quantitative	  methods.	  	  “Quantitative	  data	  may	  be	  utilized	  in	  a	  way,	  which	  supports	  or	  expands	  on	  qualitative	  data	  and	  effectively	  deepens	  the	  description	  ”	  (Mackenzie	  &	  Knipe,	  2006,	  p.	  3).	  	  Epistemology	  derives	  from	  the	  Greek	  language	  and	  means	  “knowledge	  theory.”	  Epistemology	  deals	  with	  such	  questions	  about	  what	  a	  person	  accepts	  as	  truth	  and	  how	  these	  truths	  have	  been	  defined	  (Grbich,	  2007).	  	  The	  constructivist	  position	  allows	  me	  to	  use	  quantitative	  data	  as	  well	  as	  qualitative	  data	  to	  dig	  deeper	  into	  my	  research	  questions.	  As	  stated,	  research	  under	  the	  constructivist	  epistemology	  can	  include	  a	  qualitative	  or	  quantitative	  aspect.	  	  Constructivism	  is	  the	  epistemology	  that	  orients	  around	  a	  qualitative	  case	  study	  because	  “most	  contemporary	  qualitative	  researchers	  hold	  that	  knowledge	  is	  constructed	  rather	  than	  discovered”	  (Stake,	  1995,	  p.	  99).	  	  	  The	  constructivist/interpretive	  approach	  …	  assumes	  that	  there	  is	  no	  objective	  knowledge	  independent	  of	  thinking.	  	  Reality	  is	  viewed	  as	  socially	  embedded	  and	  existing	  within	  the	  mind.	  	  The	  reality	  is	  fluid	  and	  changing	  and	  knowledge	  is	  constructed	  jointly	  in	  interaction	  by	  the	  researcher	  and	  the	  researched	  through	  consensus	  (Grbich,	  2007,	  p.	  8).	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I	  value	  both	  the	  subjective	  as	  well	  as	  objective	  means	  of	  measurement.	  	  This	  study	  allows	  me	  to	  observe	  students	  and	  decode	  conversations	  via	  a	  Livescribe	  pen	  (a	  qualitative	  subjective	  method)	  as	  well	  as	  collect	  quantitative	  data.	  	  I	  used	  case	  study	  approach	  to	  my	  study	  and	  I	  included	  the	  following	  quantitative	  and	  qualitative	  collection	  methods.	  	  I	  observed	  over	  15-­‐day	  period	  (40	  minutes	  each	  class	  period),	  which	  included	  field	  notes	  and	  a	  Livescribe	  pen	  to	  record	  any	  possible	  reasons	  why	  a	  student	  chose	  a	  certain	  type	  of	  technology	  or	  changed	  to	  a	  certain	  type	  of	  technology	  to	  achieve	  their	  project-­‐based	  learning	  mission.	  	  My	  researcher	  credit	  data	  collection	  instrument	  allowed	  me	  to	  record	  technology	  software	  and	  hardware	  choice	  as	  well	  as	  the	  technology	  frequency	  during	  intervals	  of	  time.	  	  Finally,	  I	  used	  a	  technology	  proficiency	  test	  through	  a	  training	  solutions	  provider.	  	  	  Knowledge	  under	  the	  constructivist	  framework	  derives	  from	  our	  interactions	  with	  the	  environment;	  cognitive	  inquiry	  drives	  learning;	  and	  knowledge	  involves	  social	  collaboration	  (Savery	  &	  Duffy,	  1995).	  	  My	  pedagogical	  philosophy	  specifically	  adheres	  to	  Vgotsky’s	  (1986)	  social	  constructivist	  theory.	  	  Vygotsky	  expanded	  Piaget’s	  constructivist	  philosophy	  yet	  instead	  of	  emphasizing	  the	  biological	  aspect	  of	  learning,	  he	  focused	  on	  the	  social	  and	  cultural	  influence	  on	  learning.	  	  Vyogtsky’s	  theory	  of	  social	  constructivism	  focuses	  on	  the	  interaction	  of	  learners	  with	  others	  for	  cognitive	  development	  terming	  his	  concept	  the	  zone	  of	  proximal	  development.	  	  The	  zone	  of	  proximal	  development	  is	  “the	  discrepancy	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between	  a	  child’s	  actual	  mental	  age	  and	  the	  level	  he	  reaches	  in	  solving	  problems	  with	  assistance”	  (Vygotsky,	  1986,	  p.	  	  187).	  	  	  The	  research	  problems	  of	  this	  study	  are	  intertwined	  with	  the	  social	  constructivist	  theory:	  1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  This	  research	  question	  deals	  with	  the	  self-­‐directed	  learning	  and	  motivational	  aspects	  of	  social	  constructivist	  learning.	  	  Bringing	  the	  way	  that	  students	  technologically	  learn	  outside	  of	  the	  classroom	  into	  the	  classroom	  relates	  to	  Vygotsky’s	  notions	  of	  “everyday	  vs.	  academic	  concepts	  and	  the	  zone	  of	  proximal	  development	  as	  a	  meeting	  place	  of	  these	  two	  types	  of	  concepts”	  (Vygotsky,	  1986,	  p.xi)	   2. Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  Students	  are	  active	  in	  the	  learning	  process	  choosing	  the	  type	  of	  technology	  needed	  to	  accomplish	  their	  PBL	  lesson.	  	  As	  Vygotsky	  stated,	  social	  aspects	  affect	  the	  learning	  process.	  	  Social	  constructivists	  believe	  that	  reality	  is	  constructed	  through	  social	  interaction	  (Kim,	  2001).	  	  External	  factors	  as	  well	  as	  internal	  factors	  affect	  why	  a	  student	  chooses	  a	  certain	  type	  of	  technology.	  3. How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	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My	  research	  uncovered	  how	  student	  technology	  choices	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores.	  	  Knowledge	  is	  necessary	  for	  learning	  under	  the	  social	  constructivist	  theory.	  	  The	  knowledge	  from	  this	  answered	  question	  will	  help	  teachers	  and	  administrators	  uncover	  any	  relationships	  to	  better	  aid	  in	  technology	  testing,	  technology	  buying	  choices,	  and	  creating	  lessons	  to	  match	  actual	  technology	  ability.	  	  The	  knowledge	  from	  this	  question	  also	  allowed	  for	  self-­‐reflection	  by	  the	  learners.	  	  Each	  learner	  in	  the	  collaborative	  group	  learned	  the	  score	  of	  their	  Atomic	  Learning	  Technology	  Self	  Assessment	  after	  the	  PBL	  unit	  is	  finished	  and	  are	  able	  to	  relate	  this	  score	  to	  possible	  reasons	  why	  certain	  technologies	  were	  chosen	  to	  learn	  through	  context	  and	  reflection,	  which	  adheres	  to	  the	  first	  principle	  of	  constructivism.	  	  	  
Participants	  and	  Demographics	  	   The	  site	  for	  research	  is	  a	  both	  a	  junior	  and	  senior	  high	  school	  in	  Northeast	  Ohio.	  	  Seventy-­‐seven	  teachers	  instruct	  students	  in	  this	  building.	  	  The	  building	  is	  separated	  into	  two	  wings:	  	  a	  junior	  high	  consisting	  of	  7th	  and	  8th	  grade	  students,	  and	  a	  senior	  high	  wing	  consisting	  of	  9th,	  10th,	  11th,	  and	  12th	  grade	  students.	  	  There	  are	  currently	  199	  seventh	  graders,	  211	  eighth	  graders,	  265	  ninth	  graders,	  185	  tenth	  graders,	  197	  eleventh	  graders,	  and	  170	  twelfth	  graders	  for	  a	  total	  of	  1,227	  active	  students	  in	  the	  school.	  	  According	  to	  the	  Ohio	  Department	  of	  Education,	  close	  to	  96%	  of	  the	  population	  is	  that	  of	  a	  white/non	  Hispanic	  population	  and	  25%	  of	  the	  population	  is	  disabled.	  	  The	  sample	  population	  consists	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of	  a	  medium-­‐high	  poverty	  school	  system	  in	  a	  suburban	  area.	  	  This	  school	  system	  is	  self-­‐contained.	  	  	  The	  specific	  sample	  population	  was	  chosen	  from	  a	  second	  period	  Psychology	  class	  (the	  class	  is	  an	  elective)	  utilizing	  a	  project-­‐based	  unit	  with	  their	  students.	  	  This	  selection	  is	  that	  of	  a	  convenience	  sampling.	  	  Second	  period	  was	  chosen	  due	  to	  the	  fact	  that	  it	  is	  my	  prep	  time	  during	  the	  school	  day.	  	  Prep	  time	  for	  a	  teacher	  is	  a	  free	  period	  in	  which	  the	  teacher	  may	  use	  to	  reflect,	  create	  lesson	  plans,	  observe	  other	  methods	  of	  instruction,	  analyze	  data,	  grade	  papers,	  or	  complete	  any	  teaching	  task.	  	  The	  prep	  time	  allowed	  me	  the	  opportunity	  to	  have	  time	  to	  record	  frequency	  data	  and	  test	  for	  actual	  technology	  proficiency	  data.	  	  The	  purposive	  and	  convenient	  sampling	  consisted	  of	  students	  and	  a	  lead	  teacher	  in	  a	  secondary	  classroom	  in	  Northeast	  Ohio	  consisting	  of	  18	  seniors	  in	  a	  psychology	  course.	  
Research	  Design	  and	  Methods	  
	   In	  the	  design	  of	  this	  study,	  I	  utilized	  a	  case	  study	  approach.	  	  A	  case	  study	  involves	  more	  than	  just	  “n	  of	  1”,	  is	  specific	  to	  time	  and	  place,	  the	  group	  studied	  is	  at	  center	  stage	  –	  not	  the	  variables,	  and	  is	  useful	  in	  further	  understanding	  a	  particular	  concept	  (Schwandt,	  2001,	  pp.	  	  22-­‐23).	  	  	  This	  case	  study	  employs	  quantitative	  and	  qualitative	  data	  to	  explore	  connections	  between	  technology	  ability	  and	  technology	  choices.	  	  Quantitative	  frequency	  data	  was	  used	  to	  present	  technology	  choice	  findings.	  	  Qualitative	  data	  through	  observation	  and	  recorded	  conversations	  was	  used	  to	  give	  further	  insight	  what	  drives	  the	  students	  to	  choose	  or	  change	  to	  a	  certain	  type	  of	  technology.	  	  	  
 60	  
In	  my	  particular	  case	  study,	  18	  students	  in	  a	  subject	  area	  content	  class	  were	  selected	  to	  take	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment.	  	  My	  logic	  of	  sampling	  is	  based	  on	  a	  purposive	  strategy,	  meaning	  that	  I	  chose	  participants	  to	  fulfill	  my	  research	  questions	  and	  help	  develop	  my	  research	  (Schwandt,	  2001,	  p.	  	  232).	  	  Furthermore,	  the	  sample	  is	  that	  of	  a	  convenience	  sampling,	  meaning	  participants	  are	  selected	  based	  upon	  availability	  and	  access	  (Creswell,	  2012).	  	  All	  students	  were	  from	  the	  subject	  content	  area	  classroom	  allowing	  me	  to	  be	  able	  to	  research	  participants	  with	  various	  levels	  of	  technology	  ability	  to	  add	  depth	  to	  my	  research	  and	  to	  be	  able	  to	  discover	  the	  technology	  choices	  selected	  by	  these	  students.	  	  The	  particular	  classroom	  was	  also	  chosen	  because	  project-­‐based	  learning	  lessons	  are	  mostly	  paired	  with	  technology,	  authentic	  learning,	  student	  centered	  learning	  environments	  which	  provide	  students	  an	  opportunity	  for	  choices.	  This	  particular	  sample	  has	  been	  chosen	  as	  stated	  previously	  from	  a	  second	  period	  Psychology	  (elective	  subject	  area)	  class	  utilizing	  a	  project-­‐based	  unit	  with	  their	  students.	  	  This	  selection	  was	  chosen	  through	  a	  convenience	  method.	  	  Second	  period	  was	  chosen	  due	  to	  the	  fact	  that	  it	  is	  my	  prep	  time	  during	  the	  school	  day.	  	  This	  sample	  was	  also	  chosen	  due	  to	  the	  fact	  that	  this	  class	  provides	  a	  rich	  case	  for	  analysis.	  	  The	  subject	  content	  area	  teacher	  has	  been	  through	  problem	  based	  learning	  training	  through	  the	  district	  and	  has	  implemented	  project-­‐based	  learning	  lessons.	  	  The	  lesson	  is	  psychology	  based	  centered	  upon	  physiological	  disorders	  such	  as	  anxiety,	  dissociative	  disorders,	  somatoform	  disorders,	  mood	  disorders,	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schizophrenia,	  and	  personality	  disorders.	  	  The	  teacher	  allowed	  the	  students	  to	  choose	  a	  particular	  dissociative	  disorder	  that	  to	  research	  and	  to	  create	  the	  project.	  	  	  The	  teacher	  explained	  that	  the	  topic	  should	  be	  chosen	  to	  help	  others	  become	  aware	  of	  psychological	  disorder	  for	  Mental	  Health	  Awareness	  weak.	  	  The	  teacher	  explained	  that	  the	  disorder	  could	  be	  one	  that	  the	  group	  is	  interested	  in	  learning	  about,	  one	  in	  which	  they	  know	  of	  someone	  who	  has	  suffered	  from	  the	  disorder,	  or	  a	  disorder	  in	  which	  they	  would	  like	  to	  help	  others	  become	  more	  aware	  of	  with	  ways	  to	  receive	  help	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  Allowing	  learners	  to	  choose	  the	  topic	  to	  research	  allows	  for	  student	  ownership.	  	  Lastly,	  the	  teacher	  administered	  a	  technology	  infused	  lesson.	  	  Students	  were	  permitted	  to	  utilize	  any	  type	  of	  technology	  to	  implement	  the	  project-­‐based	  mission.	  This	  study	  is	  based	  upon	  a	  case	  study	  approach	  using	  qualitative	  and	  quantitative	  methods	  to	  answer	  my	  research	  questions:	  1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  mission?	  2. Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  3. How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  Characteristics	  of	  both	  qualitative	  research	  and	  quantitative	  research	  show	  up	  in	  this	  study.	  	  Qualitative	  research	  involves	  an	  interpretive,	  naturalistic	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approach	  to	  the	  subject	  matter	  and	  the	  research	  is	  field	  focused	  (Denzin	  and	  Yvonna	  Lincoln,	  1994,	  p.	  	  2).	  	  I	  conduct	  this	  study	  in	  a	  natural	  classroom	  setting:	  	  a	  colleague’s	  high	  school	  senior	  Psychology	  classroom	  in	  the	  school	  in	  which	  I	  teach.	  	  I	  spend	  2	  to	  3	  weeks	  on	  site	  during	  a	  40-­‐minute	  period	  to	  test,	  observe	  and	  analyze	  field	  notes,	  recordings,	  and	  test	  data.	  	  A	  livescribe	  is	  a	  smart	  pen	  that	  allows	  you	  tot	  take	  digital	  version	  of	  your	  notes.	  	  Audio	  is	  also	  captured	  so	  you	  can	  hear,	  see,	  and	  relive	  notes	  as	  they	  were	  captured.	  	  Analysis	  of	  field	  notes	  and	  recorded	  conversations	  via	  the	  livescribe	  pen	  allows	  me	  to	  dive	  deeper	  into	  the	  first	  question:	  	  “When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  “	  in	  order	  to	  answer	  the	  second	  question:	  “Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?”	  “Quantitative	  methods	  emphasize	  objective	  measurements	  and	  numerical	  analysis	  of	  data	  collected	  through	  polls,	  questionnaires	  or	  surveys”	  (Babbie,	  2010).	  	  Characteristics	  of	  quantitative	  research	  includes	  gathering	  data	  with	  structured	  research	  instruments,	  clearly	  defined	  research	  questions	  for	  which	  objective	  data	  is	  sought;	  data	  is	  in	  the	  form	  of	  numbers	  or	  statistics;	  and	  the	  researcher	  uses	  tools	  such	  as	  survey	  to	  collect	  numerical	  data	  (Babbie,	  2010).	  	  In	  this	  study	  I	  gathered	  data	  with	  structured	  research	  instruments:	  	  the	  frequency	  data	  instrument	  and	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment.	  	  Objective	  data	  was	  sought	  to	  answer	  the	  research	  questions:	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• When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  
• How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  As	  the	  researcher,	  I	  observed	  two	  to	  three	  weeks	  in	  a	  subject	  content	  area	  (Psychology)	  high	  school	  classroom.	  	  My	  role	  as	  the	  researcher	  was	  not	  that	  of	  a	  passive	  one.	  	  Glesne	  (2010)	  provides	  a	  participant	  observation	  spectrum	  in	  which	  one	  may	  place	  themselves	  from	  observer	  on	  the	  far	  end	  of	  the	  spectrum	  (least	  involved)	  to	  observer	  as	  participant	  (a	  little	  more	  involved)	  to	  participant	  as	  observer	  (involved)	  to	  full	  participant	  (immersed)	  on	  the	  other	  side	  of	  the	  spectrum.	  	  I	  believe	  my	  participation	  shifted	  on	  the	  continuum	  during	  observation	  from	  observer	  to	  an	  observer	  as	  a	  participant	  when	  I	  interacted	  with	  the	  student	  to	  discuss	  their	  cognitive	  processes.	  	  	  As	  the	  researcher,	  I	  needed	  to	  interact	  with	  the	  students	  fielding	  questions	  about	  my	  research,	  clarifying	  issues,	  and	  probing	  their	  mental	  process.	  	  I,	  the	  researcher,	  interpreted	  the	  interactions	  between	  the	  student	  and	  myself.	  	  	  I	  did	  so	  by	  writing	  down	  the	  interaction	  with	  the	  Livescribe	  pen	  and	  coding	  it	  as	  an	  interaction	  with	  an	  explanation	  in	  my	  field	  journal.	  	  Qualitative	  research	  should	  be	  interpretive	  and	  rely	  on	  the	  expressive	  language	  and	  presence	  of	  student	  voice	  (Eisner,	  1991,	  pp.	  32-­‐39).	  	  In	  this	  study,	  I	  observed	  in	  a	  natural	  classroom	  setting.	  	  As	  I	  observed	  the	  way	  students	  in	  groups	  behave	  and	  interact	  with	  one	  another,	  I	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took	  very	  detailed	  field	  notes	  while	  making	  sure	  to	  denote	  space	  for	  personal	  reflection.	  	  As	  previously	  stated,	  I	  believe	  my	  participation	  shifted	  on	  the	  subjectivity	  continuum	  during	  observations.	  
Instruments	  	   I	  utilized	  data	  from	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning	  (Appendix	  E	  demonstrates	  a	  sample	  of	  the	  instrument	  that	  was	  used),	  and	  the	  researcher	  created	  clinical	  supervision	  instrument	  for	  frequency/type	  data,	  which	  is	  located	  in	  Appendix	  D.	  	  The	  Technology	  Skills	  Student	  Assessment	  was	  administered	  online	  before	  technology	  choices	  are	  made.	  	  The	  students	  chose	  technology	  choices	  and	  these	  choices	  were	  recorded	  by	  type	  and	  frequency	  with	  the	  researcher	  created	  instrument.	  	  	  First,	  students	  took	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning.	  	  My	  technology	  coordinator	  and	  building	  principal	  suggested	  that	  I	  use	  this	  instrument	  due	  to	  the	  test’s	  adoption	  by	  several	  districts,	  the	  well-­‐known	  reputation	  of	  the	  Atomic	  Learning	  Company,	  and	  the	  fact	  that	  the	  test	  aligns	  perfectly	  with	  ISTE	  standards.	  	  	  My	  instrument	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning	  gives	  valid	  and	  reliable	  results	  for	  students’	  perceptions	  of	  technology	  abilities.	  	  According	  to	  Atomic	  Learning,	  the	  purpose	  of	  the	  instrument	  is	  to	  evaluate	  digital	  literacy.	  	  Through	  e-­‐mail	  communication	  with	  an	  account	  manager	  at	  Atomic	  Learning	  (Anderson,	  2015),	  I	  was	  able	  to	  discuss	  the	  validity	  and	  reliability	  of	  the	  Technology	  Skills	  Student	  Assessment.	  	  	  During	  the	  communication,	  the	  account	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manager	  addressed	  their	  project	  management	  team	  regarding	  the	  creation	  of	  the	  assessment.	  	  	  Words	  &	  Numbers,	  an	  editorial	  service	  for	  educational	  publishers	  that	  specialize	  in	  educational	  content,	  created	  the	  questions	  for	  the	  test.	  	  Words	  &	  Numbers’	  assessment	  team	  is	  experienced	  in	  all	  disciplines	  of	  K-­‐12	  curriculum	  and	  has	  worked	  on	  both	  student	  editions	  and	  teacher	  editions	  for	  test	  preparation	  books	  as	  well	  as	  assessment	  programs	  for	  high-­‐stakes	  state	  tests.	  	  	  The	  validity	  of	  the	  instrument	  is	  confirmed	  due	  to	  the	  fact	  that	  the	  test	  measures	  what	  it	  is	  intended	  to	  measure	  and	  is	  appropriate	  for	  the	  sample	  population.	  	  The	  test	  was	  leveled	  for	  the	  reading	  level	  of	  the	  high	  school	  population.	  	  The	  questions	  on	  the	  test	  cover:	  	  the	  instructional	  technology	  areas	  of	  spreadsheets,	  word	  processing,	  presentations,	  and	  multimedia.	  	  The	  goal	  of	  the	  questions	  is	  to	  assess	  on	  the	  users	  knowledge	  of	  "how	  to	  apply"	  technology.	  	  During	  communication	  account	  manager	  stated:	  	  “All	  of	  our	  questions,	  answers,	  and	  distractors	  were	  reviewed	  for	  reliability	  and	  validity	  by	  assessment	  experts	  at	  a	  third-­‐party	  organization”	  (Anderson,	  2015).	  The	  test	  also	  covers	  all	  six	  ISTE	  NETS-­‐S	  2007	  standards	  (ISTE,	  2007),	  eight	  questions	  for	  each	  standard	  for	  the	  48-­‐question	  test	  (or	  four	  for	  each	  standard	  for	  the	  24-­‐question	  version).	  	  ISTE	  NETS-­‐S	  (International	  Society	  for	  Technology	  in	  Education	  National	  Education	  Technology	  Standards	  –	  Students)	  include:	  	  Creativity	  and	  Innovation;	  Communication	  and	  Collaboration;	  Research	  and	  Information	  Fluency;	  Critical	  Thinking;	  Problem	  Solving,	  and	  Decision	  Making;	  Digital	  Citizenship;	  and	  Technology	  Operations	  and	  Concepts.	  	  The	  questions	  test	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on	  concepts	  that	  demonstrate	  knowledge	  of	  how	  technology	  is	  applied	  in	  the	  real	  world.	  	  Due	  to	  the	  fact	  that	  my	  students	  are	  in	  a	  42-­‐minute	  class	  period,	  they	  took	  the	  24-­‐question	  version.	  	  The	  24-­‐question	  test	  that	  I	  used	  consists	  of	  two	  questions	  addressing	  Creativity	  and	  Innovation,	  two	  questions	  addressing	  Communication	  and	  Collaboration,	  two	  questions	  addressing	  Research	  and	  Information	  Fluency,	  two	  questions	  addressing	  Critical	  Thinking,	  two	  questions	  addressing	  Problem-­‐solving	  skills,	  two	  questions	  addressing	  Decision	  Making	  skills,	  two	  questions	  addressing	  Digital	  Citizenship,	  and	  two	  questions	  addressing	  Technology	  Operations.	  	  The	  only	  difference	  between	  this	  24-­‐question	  test	  and	  the	  48-­‐question	  test	  is	  that	  the	  48-­‐question	  test	  covers	  four	  questions	  for	  each	  of	  the	  above	  six	  standards.	  
The	  Handbook	  of	  Research	  on	  Educational	  Communications	  and	  Technology	  (Jonassen,	  2004)	  promotes	  The	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning	  as	  a	  way	  to	  gauge	  technology	  skills	  by	  going	  having	  students	  going	  beyond	  simply	  performing	  a	  technology	  task	  to	  helping	  make	  sure	  students	  are	  ready	  for	  the	  21st	  century	  by	  measuring	  critical	  thinking	  and	  problem	  solving	  in	  a	  digital	  environment.	  	  Atomic	  Learning	  	  was	  also	  cited	  by	  districts	  as	  part	  of	  both	  their	  technology	  and	  professional	  development	  plan	  to	  use	  as	  an	  educational	  resource	  for	  teachers	  and	  students	  to	  embrace	  technology	  (Virginia	  Commonwealth	  University,	  Colorado	  Springs	  School	  District,	  Humble	  Independent	  School	  District,	  Sweet	  Briar	  College,	  Chatham	  University,	  just	  to	  name	  a	  few).	  	  Studies	  measuring	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teacher	  technology	  literacy	  using	  ISTE	  NETS	  (2007)	  seemed	  to	  be	  cited	  more	  often	  (Banister	  &	  Reinhart,	  2012)	  than	  measuring	  student	  technology.	  	  	  SEG	  Measurement	  (2011),	  an	  assessment	  and	  research	  services	  company	  evaluated	  the	  impact	  of	  the	  Atomic	  Learning	  professional	  development	  solution	  on	  student	  achievement.	  	  SEG	  conducted	  a	  year-­‐long,	  multi-­‐site	  study	  with	  approximately	  1,000	  middle	  school	  students	  to	  evaluate	  the	  impact	  of	  the	  Atomic	  Learning	  professional	  development	  solution.	  	  Atomic	  Learning’s	  professional	  development	  solution	  consists	  not	  only	  of	  the	  Technology	  Skills	  Student	  Assessment	  but	  also	  online	  tools	  to	  assist	  teacher	  in	  providing	  technology	  integration	  instruction.	  	  Furthermore,	  student	  training	  with	  video	  tutorials	  across	  the	  curriculum	  are	  available	  focusing	  on	  technology	  as	  well	  as	  the	  integration	  of	  21st	  century	  skills.	  	  The	  study	  by	  SEG	  concluded	  that	  through	  the	  use	  of	  the	  Atomic	  Learning	  professional	  development	  solution,	  teachers	  showed	  an	  increased	  willingness	  to	  use	  technology,	  used	  technology	  more	  in	  the	  delivery	  of	  instruction,	  integrated	  technology	  more	  with	  student	  projects	  and	  assignments.	  	  Students	  also	  demonstrated	  a	  year’s	  growth	  in	  language	  arts	  and	  mathematics	  skills	  above	  and	  beyond	  the	  control	  group.	  Atomic	  Learning	  not	  only	  has	  a	  test	  to	  measure	  student	  technology	  proficiency	  but	  teacher	  technology	  proficiency	  as	  well.	  	  I	  also	  noted	  after	  researching	  Atomic	  Learning’s	  NETS	  test	  for	  teachers	  is	  cited	  online	  in	  studies	  (Banister	  &	  Reinhart,	  2012);	  however	  the	  test	  for	  students	  was	  not.	  	  Again,	  my	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study	  will	  bring	  to	  light	  the	  testing	  of	  student	  technology	  ability	  and	  21st	  century	  learning	  for	  the	  student	  high	  school	  population.	  The	  researcher	  created	  data	  collection	  instrument	  was	  created	  in	  order	  to	  address	  what	  type	  of	  technologies	  students	  choose	  when	  completing	  an	  educational	  mission.	  	  The	  data	  collection	  instrument	  was	  piloted	  with	  a	  class	  of	  10	  students	  during	  a	  regular	  40-­‐minute	  period.	  	  Time	  intervals	  and	  coding	  may	  be	  revisited	  after	  the	  pilot	  to	  better	  record	  data,	  which	  will	  allow	  me	  to	  address	  the	  accuracy	  of	  the	  instrument.	  	  	  The	  instrument’s	  validity	  shows	  if	  the	  instrument	  measures	  what	  it	  intends	  to	  measure	  and	  is	  comprehensive	  enough	  to	  measure	  my	  goals.	  	  I	  have	  listed	  only	  the	  technology	  instances	  in	  which	  I	  want	  to	  record:	  	  time,	  student,	  hardware	  choice,	  and	  software	  choice.	  	  I	  have	  also	  included	  codes	  in	  order	  to	  quickly	  measure	  my	  goals	  (i.e.,	  cp	  =	  cell	  phone,	  cb	  =	  cloud	  based	  technology).	  I	  have	  listed	  only	  the	  technology	  instances	  in	  which	  I	  want	  to	  record:	  	  time,	  student	  hardware	  choice,	  and	  software	  choice.	  	  I	  have	  also	  included	  codes	  in	  order	  to	  quickly	  measure	  my	  goals	  (i.e.,	  cp	  =	  cell	  phone,	  cb	  =	  cloud	  based	  technology).	  	  	  
Data	  Collection	  	   The	  project-­‐based	  unit	  in	  which	  I	  observed,	  questioned	  and	  studied	  was	  based	  on	  a	  2-­‐	  to	  3-­‐week	  time	  period.	  	  I	  administered	  the	  Technology	  Skills	  Student	  
Assessment	  by	  Atomic	  Learning	  prior	  to	  the	  project-­‐based	  unit	  being	  introduced.	  	  	  Numeric	  data	  from	  this	  test	  was	  securely	  stored	  on	  my	  password	  protected	  Atomic	  Learning	  administration	  account	  until	  I	  shared	  the	  data.	  	  Numeric	  data	  from	  the	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frequency	  count	  tables	  was	  collected	  as	  well	  and	  stored	  in	  a	  secure	  location.	  	  Quantitative	  data	  collected	  during	  the	  2-­‐week	  project-­‐based	  unit	  included	  frequency	  data	  to	  present	  technology	  choices	  and	  actual	  technology	  ability	  test	  data	  as	  evidenced	  by	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment.	  	  	  	  Qualitative	  data	  included	  observations	  over	  15	  school	  days	  and	  decoding	  of	  conversations	  from	  the	  Livescribe	  pen.	  	  The	  pulse	  mode	  with	  the	  Livescribe	  pen	  allowed	  me	  to	  record	  conversations	  and	  discussions	  in	  the	  classroom.	  	  In	  other	  words,	  as	  I	  write	  with	  the	  pen,	  the	  pen	  automatically	  attaches	  a	  time	  and	  date	  stamp	  with	  the	  recording	  as	  well	  as	  saves	  the	  audio.	  	  I	  was	  able	  to	  play	  back	  these	  audio	  recordings	  to	  accurately	  decode	  the	  conversations	  as	  well	  as	  to	  tell	  the	  time	  and	  date	  the	  instance	  occurred.	  	  Observation	  allows	  the	  researcher	  to	  be	  inside	  the	  setting	  to	  help	  uncovers	  complexity	  in	  social	  settings	  to	  uncover	  the	  “big	  picture”	  (Rossman	  &	  Rallis,	  2003,	  p.	  194).	  	  Taking	  field	  notes	  involves	  turning	  what	  you	  hear,	  see	  and	  possibly	  smell	  or	  taste	  into	  data	  (Rossman	  &	  Rallis,	  2003,	  p.	  195).	  	  Field	  notes	  are	  very	  important	  in	  the	  qualitative	  aspect	  of	  research	  because	  data	  and	  hypothesis	  result	  out	  of	  field	  notes.	  	  Field	  notes	  have	  two	  major	  components:	  	  descriptive	  data	  in	  which	  you	  capture	  as	  much	  detail	  as	  possible	  and	  observer	  comments	  which	  are	  the	  researcher’s	  emotional	  reactions,	  insights,	  questions,	  and	  thoughts	  (Rossman	  &	  Rallis,	  2003,	  p.	  	  196).	  	  All	  of	  my	  field	  notes	  have	  been	  paginated	  with	  the	  proper	  reference	  code,	  date,	  and	  time.	  	   An	  observation	  protocol	  addresses	  how	  the	  participants	  are	  included;	  how	  the	  participants	  are	  informed	  about	  the	  observation;	  how	  they	  will	  consent	  to	  the	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observation;	  what	  will	  be	  observed	  and	  what	  data	  will	  be	  collected;	  how	  the	  data	  will	  be	  collected;	  how	  any	  deception	  will	  be	  managed;	  and	  the	  data	  collection	  instrument	  (AUT	  University,	  2014).	  	  The	  researcher	  observed	  the	  students	  creating	  the	  project-­‐based	  presentation	  while	  they	  are	  choosing	  and	  utilizing	  technology.	  	  	  Photos	  of	  student	  work	  were	  also	  taken	  as	  well	  as	  semi-­‐structured	  interviews	  conducted	  to	  discover	  the	  student	  perceptions	  of	  their	  experience.	  	  The	  lead	  content	  area	  teacher	  informed	  students	  about	  the	  observations	  prior	  to	  the	  researcher	  coming	  into	  the	  classroom.	  	  Students	  and	  parents	  consented	  to	  the	  observation	  with	  a	  written	  signed	  consent	  form.	  	  Technology	  choices,	  project	  completion,	  technology	  test	  scores,	  semis	  structured	  interview	  result	  with	  both	  teacher	  and	  students,	  and	  technology	  frequency	  data	  were	  collected.	  	  There	  was	  no	  deception	  in	  this	  case	  study.	  	  Finally,	  the	  data	  instruments	  included	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  and	  the	  researcher	  created	  technology	  frequency	  table.	  	   Interviews	  are	  an	  essential	  component	  of	  case	  study	  research	  because	  cases	  studies	  are	  about	  human	  issues	  and	  are	  most	  powerful	  when	  combined	  with	  other	  sources	  of	  data	  such	  as	  through	  observations	  or	  surveys.	  	  Most	  commonly	  case	  studies	  use	  an	  open	  formatted	  interview	  process	  and	  asks	  for	  participant	  insight	  and	  these	  insights	  may	  lead	  to	  further	  inquiry.	  	  These	  “respondents”	  may	  turn	  into	  “informants”	  which	  can	  contribute	  to	  the	  success	  of	  a	  case	  study	  and	  lead	  to	  further	  evidence	  (Yin,	  2004).	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   I	  made	  direct	  observations	  in	  my	  field	  and	  according	  to	  Yin	  (2004),	  these	  observations	  will	  show	  relevant	  behaviors	  or	  environmental	  conditions	  which	  serve	  as	  another	  source	  of	  evidence	  for	  a	  case	  study.	  	  My	  direct	  observations	  allow	  me	  to	  collect	  technology	  frequency	  and	  type	  data	  and	  allow	  me	  to	  better	  understand	  the	  technology	  choices	  made	  to	  complete	  a	  project-­‐based	  mission	  by	  the	  students.	  	  I	  am	  also	  considered	  a	  participant	  observer	  although	  I	  am	  not	  participating	  in	  the	  events	  being	  studied;	  I	  am	  a	  staff	  member	  at	  the	  school	  in	  which	  my	  participants	  are	  being	  observed.	  	  According	  to	  Yin	  (2004),	  opportunities	  may	  occur	  due	  to	  being	  a	  participant	  observer:	  	  gaining	  access	  to	  a	  group	  that	  may	  otherwise	  be	  difficult	  to	  obtain;	  one	  can	  obtain	  a	  reality	  from	  the	  viewpoint	  of	  someone	  inside	  the	  case	  study	  versus	  out;	  and	  one	  has	  the	  ability	  to	  manipulate	  events	  such	  as	  calling	  meeting,	  interviews,	  obtaining	  records	  –	  all	  adding	  to	  the	  variety	  of	  the	  collection	  of	  data.	  	   To	  be	  more	  concrete,	  Table	  1	  shows	  what	  data	  collection	  procedures	  were	  conducted	  as	  compared	  to	  each	  of	  my	  three	  research	  questions.	  	  Also	  included	  is	  how	  the	  data	  gives	  insight	  into	  answering	  my	  research	  questions.	  
Data	  Analysis	  	   Data	  analysis	  involve	  ”…ordering,	  categorizing,	  and	  summarizing	  the	  data,	  as	  well	  as	  performing	  inference	  tests	  that	  attempt	  to	  relate	  data	  samples	  to	  the	  populations	  they	  arise	  from”	  (Cooper,	  2010).	  	  Data	  analysis	  was	  conducted	  with	  my	  objective	  data	  first	  by	  finding	  frequencies	  of	  technology	  use	  with	  my	  instrument	  as	  shown	  in	  Appendix	  D.	  	  Frequencies	  simply	  calculate	  the	  number	  of	  times	  a	  certain	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Table	  1.	  	  Data	  collection	  procedures	  for	  research	  questions	  
Research	  Question	   Data	  Methods	   How	  will	  my	  data	  give	  insight	  to	  answering	  my	  research	  questions?	  When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  mission?	  	  
Researcher	  created	  frequency	  table	  instrument	  (Appendix	  D)	  	  	  	  	  
As	  I	  observe,	  I	  recorded	  tallies	  on	  a	  frequency	  table	  when	  a	  student	  uses	  a	  certain	  technology	  during	  the	  project-­‐based	  learning	  process.	  	  This	  frequency	  table	  allows	  me	  to	  track	  the	  student	  technologies	  used	  to	  finish	  the	  project-­‐based	  mission.	  	  	  	  Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  
Observations	  over	  a	  2-­‐	  to	  3-­‐week	  period	  for	  40	  minutes	  a	  day	  	  Decoded	  conversations	  from	  the	  Livescribe	  pen,	  pictures	  of	  student	  work,	  and	  semi-­‐structural	  interview	  results	  from	  both	  the	  teacher	  and	  the	  student	  	  
Observations	  and	  decoded	  conversations	  allowed	  me	  as	  the	  researcher	  to	  uncover	  any	  external	  or	  internal	  factors	  that	  affected	  student	  technology	  choices	  and	  changes	  in	  technology	  choices.	  
How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  	  
The	  technology	  frequency	  data,	  pictures	  of	  student	  work,	  observations	  and	  the	  	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores	  	  	  
The	  frequency	  data	  chart	  on	  student	  technology	  choices	  as	  well	  as	  student	  work	  and	  observations	  determined	  any	  connections	  to	  the	  technology	  ability	  scores	  as	  evidenced	  by	  the	  six	  areas	  of	  ISTE:	  Creativity	  and	  Innovation:	  Creativity	  and	  Innovation;	  Communication	  and	  Collaboration;	  Research	  and	  Information	  Fluency;	  Critical	  Thinking,	  Problem-­‐Solving,	  and	  Decision	  Making;	  Digital	  Citizenship;	  and	  Technology	  Operations	  and	  Concepts	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value	  occurs	  (Salkind,	  2000).	  	  From	  this	  data,	  I	  could	  tell	  the	  most	  common	  technologies	  chosen	  to	  complete	  an	  educational	  mission	  by	  the	  students.	  	   Data	  analysis	  ”entails	  fully	  knowing	  the	  data	  (immersion),	  organizing	  these	  data	  into	  chunks	  (analysis),	  and	  brining	  meaning	  to	  those	  chunks	  (interpretation)”	  	  (Rossman	  et	  al.,	  2003,	  p.	  	  270).	  	  I	  became	  immersed	  in	  the	  observation	  procedure,	  with	  the	  data	  collected	  from	  test	  scores,	  the	  decoded	  conversations	  until	  I	  become	  so	  aware	  and	  familiar	  with	  what	  I	  have	  learned	  that	  I	  truly	  knew	  the	  data	  in	  and	  out.	  	  I	  achieved	  immersion	  by	  spending	  as	  much	  time	  as	  possible	  in	  the	  classroom,	  by	  listening	  to	  the	  transcripts	  of	  conversations	  over	  and	  over,	  and	  by	  correctly	  matching	  each	  student	  with	  his	  or	  her	  technology	  ability	  score.	  	  	  Trustworthiness	  is	  used	  to	  establish	  that	  validity	  has	  been	  met	  and	  ”can	  involve	  the	  use	  of	  multiple	  data	  sources,	  multiple	  investigations,	  multiple	  theoretical	  perspectives,	  multiple	  methods,	  or	  all	  of	  these”	  (Schwandt,	  2001,	  p.	  257).	  	  Triangulation	  in	  this	  study	  was	  achieved	  through	  use	  of	  several	  data	  resources:	  observations,	  field	  notes,	  frequency	  tables,	  and	  quantitative	  testing.	  	  I	  spent	  many	  hours	  in	  the	  field	  to	  ensure	  multiple	  investigations.	  	  I	  also	  analyzed	  all	  field	  notes	  and	  decoded	  Livescribe	  conversations	  within	  a	  24-­‐hour	  period	  to	  ensure	  validity	  and	  trustworthiness.	  	  Colleagues	  checked	  my	  work	  for	  any	  possible	  errors.	  	  Finally,	  I	  monitored	  my	  subjectivity	  for	  bias.	  	  	  	   The	  purpose	  of	  my	  research	  determines	  how	  I	  will	  analyze	  my	  data.	  	  My	  purpose	  is	  to	  discover	  and	  as	  constructivist	  researcher	  I	  realize	  that	  description	  is	  ”…just	  not	  the	  facts,	  it	  is	  the	  interpretation	  of	  the	  describer	  and	  therefore	  it	  is	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subjective”	  (Willis,	  2007,	  p.	  292).	  	  Additionally,	  the	  methodological	  framework	  of	  your	  research	  will	  determine	  how	  data	  is	  analyzed.	  	  In	  my	  case,	  a	  case	  study	  does	  not	  hold	  itself	  to	  a	  true	  technical	  approach;	  however	  holds	  a	  more	  open	  approach	  to	  both	  data	  collection	  and	  analysis	  (Willis,	  2007,	  p.	  287).	  	  True	  to	  a	  constructivist	  research	  approach,	  I	  gathered	  both	  confirmatory	  and	  exploratory	  data;	  provided	  greater	  insight	  into	  my	  research	  questions;	  and	  searched	  for	  relationships	  between	  the	  components	  of	  technology	  choices	  and	  technology	  ability	  test	  scores.	  	   Data	  was	  analyzed	  through	  my	  research	  questions,	  as	  evidenced	  by	  Table	  2.	  Table	  2.	  	  Data	  analyzed	  through	  research	  questions	  
Research	  Question	   How	  will	  the	  data	  be	  analyzed?	  When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  mission?	  	  
I	  examined	  the	  frequency	  table	  to	  better	  understand	  technology	  choices	  by	  the	  students.	  	  I	  was	  able	  to	  find	  out	  the	  hardware,	  software,	  and	  cloud	  based	  applications	  the	  students	  use	  to	  accomplish	  the	  project-­‐based	  mission.	  	  Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	   I	  decoded	  the	  conversations	  taken	  from	  the	  Livescribe	  pen	  and	  analyzed	  field	  notes,	  pictures,	  and	  interviews.	  	  These	  conversations	  enlightened	  me	  to	  any	  internal	  or	  external	  factors	  that	  may	  influence	  the	  student	  to	  choose	  or	  change	  their	  technologies	  when	  completing	  their	  project.	  How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  	  
I	  examined	  the	  frequency	  data	  chart	  on	  student	  technology	  choices	  to	  determine	  any	  connections	  to	  the	  technology	  ability	  scores	  as	  evidenced	  by	  the	  six	  areas	  of	  ISTE:	  Creativity	  and	  Innovation:	  	  Communication	  and	  Collaboration;	  Research	  and	  Information	  Fluency;	  Critical	  Thinking,	  Problem-­‐Solving,	  and	  Decision	  Making;	  Digital	  Citizenship;	  and	  Technology	  Operations	  and	  Concepts.	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Subjectivity	  	  	   Subjectivity	  involves	  the	  personal	  viewpoint	  of	  the	  researcher;	  takes	  into	  account-­‐unsupported	  claims;	  involves	  any	  researcher	  bias	  or	  prejudgments;	  and	  takes	  on	  the	  discussion	  of	  reflexivity	  (Schwandt,	  2001,	  p.	  224).	  	  My	  subjectivity	  influences	  what	  I	  choose	  to	  research	  and	  how	  I	  look	  at	  my	  participants,	  and	  even	  my	  chosen	  career.	  	  Because	  of	  my	  experiences,	  I	  of	  course	  have	  certain	  areas	  of	  research	  that	  are	  near	  and	  dear	  to	  my	  heart:	  	  technology	  research,	  research	  in	  the	  field	  of	  mental	  illness,	  research	  on	  how	  different	  cultures	  adapt,	  gender	  issues	  in	  education,	  and	  the	  effects	  of	  daycare	  on	  children	  growing	  up	  (as	  a	  working	  mother).	  	  I,	  in	  this	  case,	  I	  chose	  to	  research	  technology	  in	  the	  classroom.	  	   When	  discussing	  reflexivity	  within	  subjectivity,	  reflexivity	  is	  ”used	  in	  a	  methodological	  sense	  to	  refer	  to	  the	  process	  of	  critical	  self-­‐reflection	  on	  one’s	  biases,	  theoretical	  predispositions,	  preferences,	  and	  so	  forth”	  (Schwandt,	  2001,	  p.	  224).	  	  According	  to	  Schwandt	  (2001),	  reflexivity	  is	  responsible	  for	  how	  one	  gathers	  participants	  for	  a	  study;	  for	  behavior	  with	  the	  participants;	  and	  for	  developing	  interpretations.	  	  I	  chose	  to	  work	  with	  high	  school	  participants	  because	  adolescents	  are	  my	  main	  audience	  on	  a	  day-­‐to-­‐day	  basis.	  	  I	  wanted	  to	  learn	  about	  this	  group’s	  thought	  processes,	  behaviors,	  and	  experiences.	  	  My	  behavior	  with	  the	  participants	  was	  overshadowed	  by	  my	  teacher-­‐student	  relationship.	  	  Many	  times	  I	  had	  to	  stop	  observing	  and	  gathering	  data	  to	  answer	  technology	  questions	  by	  students;	  however	  I	  believe	  this	  added	  not	  took	  away	  from	  my	  research.	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   According	  to	  Rossman	  and	  Rallis	  (2003),	  your	  past	  experiences	  reflect	  where	  you	  are	  placed	  on	  the	  subjectivity	  continuum.	  	  This	  continuum	  deals	  with	  how	  the	  researcher	  arrives	  at	  or	  perceives	  the	  truth	  (39).	  	  For	  instance,	  if	  someone	  is	  more	  of	  an	  objectivist,	  he	  or	  she	  may	  rely	  more	  on	  hard	  evidence	  in	  the	  form	  of	  expert	  opinions	  or	  numbers.	  	  A	  subjectivist	  may	  use	  more	  abstract	  type	  of	  evidence	  including	  experiences	  or	  dreams	  (Rossman	  &	  Rallis,	  p.	  39).	  	  If	  I	  had	  to	  place	  myself	  on	  the	  subjectivity	  continuum,	  I	  would	  place	  myself	  in	  the	  middle	  of	  the	  continuum.	  	  I	  believe	  both	  objective	  and	  subjective	  data	  can	  be	  obtained	  in	  the	  educational	  field	  through	  that	  my	  help	  uncover	  relationships	  and	  important	  information	  that	  will	  affect	  future	  choices	  in	  education.	  	  The	  brain	  is	  the	  most	  powerful	  organ	  in	  the	  body	  and	  I	  believe	  intuitions	  and	  thought	  processes	  are	  valuable	  towards	  research.	  	  	  	  	   Due	  to	  the	  fact	  that	  I	  believe	  objective	  data	  through	  observation	  can	  aid	  our	  educational	  system	  to	  better	  understand	  students,	  I	  have	  chosen	  a	  case	  study	  approach	  to	  my	  study.	  	  Objective	  data	  is	  much	  needed	  in	  our	  educational	  world	  as	  the	  state	  is	  placing	  higher	  demands	  on	  teachers	  and	  administrators	  to	  show	  student	  growth	  as	  well	  as	  back	  up	  educational	  choices	  with	  hard	  data.	  	  Subjective	  data	  is	  also	  needed	  to	  dig	  deeper	  into	  the	  meanings	  of	  quantitative	  data.	  	  	  My	  epistemological	  framework	  falls	  under	  constructivism.	  	  Constructivism	  aligns	  with	  my	  topic	  choice	  of	  technology.	  	  As	  previously	  mentioned,	  Verillon	  (2000)	  states	  that	  in	  order	  for	  teachers	  to	  do	  their	  jobs,	  technology	  educators	  need	  epistemological	  frameworks	  to	  help	  justify	  the	  importance	  of	  their	  subject	  and	  suggests	  that	  constructivism	  be	  part	  of	  the	  basis	  for	  the	  cognitive	  model	  for	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technology	  education.	  	  True	  to	  Verillon’s	  thoughts,	  the	  theory	  of	  constructivism	  is	  most	  often	  paired	  with	  technology;	  however	  data	  shows	  that	  technology-­‐using	  teachers	  range	  from	  one	  end	  of	  the	  teaching	  style	  spectrum	  from	  instruction	  to	  construction	  (Dexter,	  Anderson,	  &	  Becker,	  1999).	  	  	  	   My	  research	  questions	  align	  with	  constructivism	  due	  to	  the	  fact	  that	  my	  research	  questions	  seek	  to	  explain,	  “how	  human	  beings	  interpret	  or	  construct	  some	  [X]	  in	  specific	  linguistic,	  social,	  and	  historical	  contexts”	  (Schwandt,	  2001,	  p.	  32).	  	  In	  this	  case	  students	  construct	  an	  answer	  to	  a	  problem-­‐based	  learning	  lesson	  utilizing	  their	  chosen	  technologies	  while	  I	  observed,	  recorded	  technology	  frequencies,	  took	  pictures,	  interviewed	  in	  a	  semi-­‐structural	  way	  and	  recorded	  conversations	  via	  a	  livescribe	  pen.	  	  I	  also	  uncovered	  any	  alignment	  between	  actual	  technology	  proficiency	  as	  evidenced	  through	  objective	  assessment	  and	  chosen	  technology.	  	  	  	   The	  project-­‐based	  learning	  environment	  aligns	  with	  my	  epistemological	  framework	  due	  to	  the	  fact	  that	  I	  observed	  in	  a	  student	  centered	  learning	  environment	  where	  choices	  are	  made,	  opportunities	  are	  given,	  and	  authentic	  social	  learning	  and	  technology-­‐infused	  lessons	  are	  promoted.	  	   In	  conclusion,	  my	  past	  and	  my	  experiences	  have	  led	  me	  to	  research	  technology.	  	  The	  way	  I	  teach	  in	  the	  classroom	  and	  how	  I	  deal	  with	  various	  learners	  is	  affected	  by	  my	  past	  life.	  	  The	  methods	  in	  which	  I	  research	  both	  objectively	  and	  subjectively	  are	  affected.	  	  Finally,	  the	  way	  I	  chose	  to	  relate	  to	  my	  participants	  as	  an	  observer	  that	  needed	  to	  answer	  technological	  questions	  affects	  my	  research.	  	  While	  a	  lot	  of	  my	  experiences	  add	  credibility	  to	  my	  studies,	  I	  also	  had	  to	  keep	  these	  life	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experiences	  in	  check	  so	  that	  these	  experiences	  did	  not	  add	  bias	  or	  tilt	  my	  research	  in	  a	  certain	  way.	  
Permissions	  and	  Data	  Management	  Students	  and	  parents	  of	  students	  were	  contacted	  in	  order	  for	  their	  students	  to	  participate	  in	  this	  study.	  	  Administration	  of	  the	  school	  was	  also	  contacted	  via	  a	  formal	  letter.	  	  It	  was	  necessary	  to	  obtain	  permission	  from	  my	  “gatekeepers”	  –	  those	  who	  may	  hinder	  the	  pathways	  to	  information	  both	  in	  quantity	  and	  quality	  (Rossman	  &	  Rallis,	  2003,	  p.	  163).	  	  In	  this	  particular	  study,	  a	  classroom	  teacher,	  the	  principal	  and	  the	  superintendent	  of	  the	  school	  system	  were	  considered	  gatekeepers.	  	  Parent	  participants	  and	  student	  participants	  were	  sent	  a	  consent	  letter.	  	  The	  letter	  stated	  the	  roles	  and	  rights	  of	  the	  participants	  as	  well	  as	  stressed	  the	  voluntary	  nature	  of	  the	  study	  (see	  Appendix	  C	  for	  parental	  and	  student	  consent	  letters).	  	  These	  letters	  also	  promised	  confidentiality.	  	  Confidentiality	  was	  achieved	  through	  the	  use	  of	  pseudonyms	  for	  both	  the	  site	  and	  the	  participants.	  	  	  Permission	  to	  conduct	  this	  research	  was	  requested	  from	  and	  granted	  by	  the	  University	  of	  Akron’s	  Internal	  Review	  Board	  (see	  Appendix	  F).	  	  Each	  participant	  received	  written	  as	  well	  as	  verbal	  instructions	  on	  how	  to	  complete	  the	  assessment.	  	  Confidentiality	  was	  maintained	  through	  the	  use	  of	  pseudonyms.	  	  E-­‐mail	  reminders	  as	  well	  as	  in	  class	  reminders	  were	  used	  for	  assessment	  completion.	  	  Observations	  and	  test	  assessments	  were	  conducted	  after	  access	  was	  granted.	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The	  management	  of	  data	  was	  intertwined	  with	  my	  research	  questions	  to	  ensure	  trustworthiness.	  	  Table	  3	  demonstrates	  how	  I	  managed	  my	  data	  as	  it	  aligns	  with	  my	  research	  questions.	  Table	  3.	  	  Data	  management	  aligned	  to	  research	  questions	  
Research	  Question	   Data	  Management	  When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  mission?	  
I	  recorded	  the	  type	  of	  technology	  in	  a	  frequency	  table	  as	  evidenced	  by	  Appendix	  D.	  	  This	  frequency	  tally	  instrument	  was	  stored	  in	  a	  secured	  locked	  desk.	  
Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  
The	  Livescribe	  pen	  was	  securely	  stored	  in	  a	  locked	  desk.	  	  Decoded	  conversations	  and	  field	  notes	  in	  a	  journal	  was	  also	  stored	  in	  a	  locked	  desk.	  
How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  
Numeric	  data	  from	  the	  technology	  skills	  test	  was	  securely	  stored	  on	  my	  password	  protected	  Atomic	  Learning	  administration	  account.	  	  
	  
Summary	  This	  chapter	  revealed	  my	  subjectivity,	  the	  research	  design	  and	  methods,	  my	  selection	  of	  participants,	  my	  procedures	  for	  collecting	  data,	  my	  research	  questions,	  and	  how	  the	  data	  was	  managed	  and	  analyzed.	  	  It	  was	  my	  intention	  to	  research	  in	  a	  natural	  learning	  environment	  in	  a	  secondary	  level	  senior	  level	  Psychology	  classroom.	  	  	  I	  entered	  the	  students’	  world	  to	  gather	  data	  from	  student	  participants	  in	  order	  to	  answer	  my	  research	  questions.	  	  Student	  voices	  were	  heard	  through	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freedom	  in	  technology	  choice,	  technology	  ability	  scores,	  and	  observations.	  	  It	  was	  also	  my	  hope	  that	  this	  study	  will	  help	  administrators	  and	  teachers	  become	  aware	  of	  a	  student’s	  relationship	  between	  chosen	  technology	  and	  tested	  technology	  ability	  with	  knowledge	  of	  a	  test	  that	  can	  measure	  the	  ability.	  	  	  It	  was	  also	  my	  hope	  that	  the	  findings	  of	  this	  study	  may	  offer	  opportunities	  for	  classroom	  teachers	  and	  administrators	  to	  be	  open	  to	  technology	  freedom	  in	  the	  classroom.	  	  Finally,	  this	  study	  can	  contribute	  to	  the	  expanding	  research	  on	  self-­‐efficacy	  in	  relation	  to	  technology	  and	  educational	  uses	  of	  technology	  in	  the	  public	  schools.	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  CHAPTER	  IV	  	  RESULTS	  OF	  THE	  STUDY	  	  This	  case	  study	  was	  designed	  to	  better	  understand	  student	  technology	  choices	  in	  a	  high	  school	  setting,	  student	  technology	  tested	  ability,	  and	  how	  technology	  ability	  affected	  the	  choices	  made	  in	  the	  classroom.	  	  The	  purpose	  of	  this	  dissertation	  is	  to	  examine	  student	  technology	  choices	  when	  given	  the	  freedom	  to	  choose	  technology	  devices	  to	  complete	  a	  project-­‐based	  learning	  activity	  in	  a	  content	  area	  of	  study.	  The	  site	  for	  research	  is	  a	  both	  a	  junior	  and	  senior	  high	  school	  in	  Northeast	  Ohio.	  	  Seventy-­‐seven	  teachers	  instruct	  students	  in	  this	  building.	  	  The	  building	  is	  separated	  into	  two	  wings:	  	  a	  junior	  high	  consisting	  of	  7th	  and	  8th	  grade	  students,	  and	  a	  senior	  high	  wing	  consisting	  of	  9th,	  10th,	  11th,	  and	  12th	  grade	  students.	  	  There	  are	  currently	  199	  seventh	  graders,	  211	  eighth	  graders,	  265	  ninth	  graders,	  185	  tenth	  graders,	  197	  eleventh	  graders,	  and	  170	  twelfth	  graders,	  for	  a	  total	  of	  1,227	  total	  active	  students	  in	  the	  school.	  	  According	  to	  the	  Ohio	  Department	  of	  Education,	  close	  to	  96%	  of	  the	  population	  is	  that	  of	  a	  white/non	  Hispanic	  population	  and	  25%	  of	  the	  population	  is	  disabled.	  	  The	  sample	  population	  consists	  of	  a	  medium-­‐high	  poverty	  school	  system	  in	  a	  suburban	  area.	  	  This	  school	  system	  is	  self-­‐contained.	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In	  this	  case	  study,	  I	  studied	  high	  school	  seniors	  in	  a	  psychology	  content	  area	  class.	  	  This	  class	  consisted	  of	  18	  students,	  of	  which	  17	  were	  observable.	  	  Out	  of	  the	  17	  seniors,	  8	  were	  female	  and	  10	  were	  male.	  	  Generation	  M	  is	  the	  focus	  generation	  of	  the	  study	  due	  to	  the	  fact	  that	  this	  is	  the	  population	  in	  which	  I	  and	  other	  high	  school	  teachers	  instruct.	  	  Generation	  M	  is	  a	  term	  first	  coined	  by	  the	  Kaiser	  Family	  Foundation	  in	  their	  2005	  study	  on	  teens	  and	  social	  media.	  	  The	  “M”	  stands	  for	  “media	  and	  includes	  those	  born	  between	  the	  years	  1982	  and	  1999.	  	  Cvetkovic	  and	  Lackie	  (2009)	  elaborate	  on	  the	  M”	  for	  this	  generation	  stating	  that	  the	  letter	  M	  could	  also	  stand	  for	  “media,	  millennial,	  mobile,	  multitasker	  and	  mulitsensory.”	  (p.	  	  3).	  	   In	  this	  chapter	  the	  results	  of	  the	  data	  analysis	  are	  presented.	  	  Data	  collection	  sources	  included	  a	  researcher	  created	  frequency	  table	  instrument;	  the	  	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment;	  observations	  over	  a	  3-­‐week	  period	  consisting	  of	  one	  day	  of	  student	  technology	  ability	  testing,	  eleven	  observation	  school	  days	  of	  student	  work	  for	  40	  minutes	  a	  day,	  two	  school	  days	  of	  student	  presentations;	  decoded	  conversations	  from	  a	  Livescribe	  pen;	  pictures	  of	  student	  work;	  and	  semi	  structural	  interview	  results	  from	  both	  the	  teacher	  and	  the	  students.	  	  I	  conducted	  two	  days	  of	  interviews	  after	  the	  presentations	  were	  completed	  to	  go	  over	  assessment	  results.	  	  The	  data	  was	  collected	  in	  response	  to	  the	  following	  research	  questions:	  	  1. When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	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2. Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  3. How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  My	  objectives	  were	  met	  and	  the	  findings	  in	  this	  chapter	  will	  shed	  light	  to	  Generation	  M’s	  choices	  in	  technology	  to	  learn,	  why	  these	  technologies	  are	  chosen,	  and	  how	  the	  technology	  ability	  scores	  as	  evidenced	  by	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  align	  with	  technology	  choices.	  
Technology	  Choices	  According	  to	  the	  researcher-­‐created	  frequency	  table	  instrument,	  the	  technology	  choices	  shown	  in	  Table	  4	  were	  used	  to	  accomplish	  a	  project-­‐based	  mission.	  Laptops,	  cloud	  based	  technology,	  and	  smart	  phones	  were	  recorded	  as	  the	  top	  technology	  choices	  made	  by	  students	  to	  accomplish	  a	  project-­‐based	  mission.	  	  In	  my	  particular	  case	  study,	  76.47%	  of	  students	  used	  laptops,	  71%	  used	  smart	  phones,	  100%	  used	  Smart	  Boards,	  100%	  used	  Smart	  pens,	  100%	  used	  cloud-­‐based	  technology,	  and	  .06%	  used	  an	  iPad.	  	  It	  should	  be	  noted	  that	  each	  student	  in	  each	  group	  used	  the	  Smart	  Board	  and	  the	  Smart	  Board	  pen	  when	  presenting.	  	  When	  not	  presenting	  students	  used	  smart	  phones	  to	  comment	  during	  or	  after	  presentations	  on	  another	  group’s	  blog,	  Prezi,	  Twitter	  page,	  Google	  site,	  or	  Google	  slides	  presentation.	  	  These	  instances	  have	  not	  been	  noted	  above	  because	  the	  occurrences	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were	  not	  made	  during	  the	  project-­‐based	  mission.	  	  Figure	  1	  further	  demonstrates	  the	  student	  frequencies	  of	  technology	  choices.	  Table	  4.	  	  Technology	  frequency	  results	  	  
Student	  
(pseudo-­‐
nym)	  
	  
Topic	  
Choice	  
Software	  Choice	   Hardware	  Choice	   Freq.	  over	  
a	  40-­‐	  
minute	  
period	  for	  
12	  days	  
GROUP	  1	   Bipolar	  and	  Depression	  	  	  	  	  	  	  	  	  
	   	   	  
Cole	   	   CB	  =	  Cloud	  based	  Google	  Sites	   L	  =	  Laptop	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =	  4	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Sarah	   	   CB	  =	  Cloud	  based	  Google	  Sites	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  pen	  
L	  =	  12	  SP	  =	  10	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Ryan	   	   CB	  =	  Cloud	  based	  Google	  Sites	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =	  5	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  
GROUP	  2	   Anxiety	  Disorders	  	  	  	  	  	  	  	  	  
	   	   	  
Renee	   	   CB	  =	  Cloud	  based	  Prezi	   L	  =	  Laptop	  	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Sophia	   	   CB	  =	  Cloud	  based	  Prezi	   L	  =	  Laptop	  	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  (table	  continues)	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Table	  4.	  	  Technology	  frequency	  results	  (continued)	  	  
Student	  
(pseudo-­‐
nym)	  
	  
Topic	  
Choice	  
Software	  Choice	   Hardware	  Choice	   Freq.	  over	  
a	  40-­‐	  
minute	  
period	  for	  
12	  days	  Nick	   	   CB	  =	  Cloud	  based	  Prezi	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =	  3	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Erin	   	   CB	  =	  Cloud	  based	  Prezi	   L	  =	  Laptop	  	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  
GROUP	  3	   Eating	  Disorders	  	  	  	  	  	  	  	  	  
	   	   	  
Sally	   	   CB	  =	  Cloud	  Based	  Twitter	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  2	  SP	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Ally	   	   CB	  =	  Cloud	  Based	  Twitter	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  IPAD	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  2	  SP	  =	  12	  IPAD	  =	  1	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Tim	   	   CB	  =	  Cloud	  Based	  Twitter	   L	  =	  Laptop	  	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  2	  SP	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Tyler	   	   CB	  =	  Cloud	  Based	  Twitter	   L	  =	  Laptop	  	  CP	  =	  Cell	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  2	  SP	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	   	  (table	  continues)	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Table	  4.	  	  Technology	  frequency	  results	  (continued)	  	  
Student	  
(pseudo-­‐
nym)	  
	  
Topic	  
Choice	  
Software	  Choice	   Hardware	  Choice	   Freq.	  over	  
a	  40-­‐	  
minute	  
period	  for	  
12	  days	  
GROUP	  4	   Schizophrenia	  	  	  	  	  	  	  	  	  	  
	   	   	  
Jeff	   	   CB	  =	  Cloud	  Based	  Blog	   L	  =	  Laptop	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Brian	   	   CB	  =	  Cloud	  Based	  Blog	   L	  =	  Laptop	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  
GROUP	  5	   Dissociative	  Disorders	  	  	  	  	  	  	  	  	  	  	  
	   	   	  
Derek	   	   CB	  =	  Cloud	  Based	  Google	  Slides	  (Presentation)	   L	  =	  Laptop	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =1	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Dylan	   	   CB	  =	  Cloud	  Based	  Google	  Slides	  (Presentation)	   L	  =	  Laptop	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =1	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	   	  (table	  continues)	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Table	  4.	  	  Technology	  frequency	  results	  (continued)	  	  
Student	  
(pseudo-­‐
nym)	  
	  
Topic	  
Choice	  
Software	  Choice	   Hardware	  Choice	   Freq.	  over	  
a	  40-­‐	  
minute	  
period	  for	  
12	  days	  Abby	   	   CB	  =	  Cloud	  Based	  Google	  Slides	  (Presentation)	   L	  =	  Laptop	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =1	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  Ariel	   	   CB	  =	  Cloud	  Based	  Google	  Slides	  (Presentation)	   L	  =	  Laptop	  SP	  =	  Smart	  Phone	  SB	  =	  Smart	  Board	  SPN	  =	  Smart	  Board	  Pen	  
L	  =	  12	  SP	  =1	  SB	  =	  1	  SPN	  =	  1	  CB	  =	  12	  
	  	  	  *Note:	  	  the	  software	  choices	  are	  listed	  first	  due	  to	  the	  fact	  that	  students	  chose	  the	  software	  first	  and	  then	  elected	  to	  find	  a	  hardware	  choice	  to	  best	  meet	  their	  software	  needs.	  	  	   Figure	  1	  specifically	  shows	  the	  frequency	  instances	  of	  a	  certain	  technology	  choice	  made	  by	  students	  over	  12	  days	  during	  a	  40-­‐minute	  class	  period.	  	  Figures	  2	  through	  6	  show	  frequency	  of	  student	  technology	  choices	  by	  group.	  	  
	  Figure	  1.	  	  Frequencies	  of	  student	  technology	  choices	  
0	   50	   100	   150	   200	   250	  Laptop	  
Smart	  Phone	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  Board	  	  
Cloud	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  Technology	  Ipad	  
Frequency	  of	  Overall	  	  
Technology	  Use	  
Frequency	  of	  Use	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  Figure	  2.	  	  Frequency	  of	  student	  technology	  choice:	  Group	  1	  	  	  
	  	  Figure	  3.	  	  Frequency	  of	  student	  technology	  choice:	  Group	  2	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  Figure	  4.	  	  Frequency	  of	  student	  technology	  choice:	  Group	  3	  	  	  
	  	  Figure	  5.	  	  Frequency	  of	  student	  technology	  choice:	  Group	  4	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  Figure	  6.	  	  Frequency	  of	  student	  technology	  choice:	  Group	  5	  	  	  
Why	  Technology	  Choices	  Are	  Made	  	  	   During	  the	  interview	  and	  observation	  process,	  I	  was	  able	  to	  determine	  why	  groups	  chose	  certain	  technologies	  to	  complete	  their	  project-­‐based	  mission.	  	  It	  is	  important	  to	  understand	  the	  why	  of	  this	  process	  and	  any	  internal	  and	  external	  factors	  that	  may	  have	  affected	  the	  students’	  choices.	  	  	  	   Mr.	  B.	  introduced	  the	  lesson	  by	  explaining	  to	  the	  students	  that	  they	  were	  creating	  these	  projects	  to	  help	  shed	  light	  to	  the	  disorders	  during	  Mental	  Health	  week,	  which	  is	  scheduled	  May	  11	  through	  May	  17	  of	  each	  year.	  	  The	  students’	  projects	  would	  not	  be	  done	  until	  the	  following	  week	  to	  show	  during	  their	  class	  and	  will	  eventually	  be	  shown	  to	  other	  students.	  	  The	  teacher	  explained	  that	  the	  disorder	  could	  be	  one	  that	  the	  group	  is	  interested	  in	  learning	  about,	  one	  in	  which	  they	  know	  of	  someone	  who	  has	  suffered	  from	  the	  disorder,	  or	  a	  disorder	  in	  which	  they	  would	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like	  to	  help	  others	  become	  more	  aware	  of	  with	  ways	  to	  receive	  help	  (Observational	  notes,	  May	  13,	  2015).	  	  The	  problem	  the	  students	  faced	  was	  to	  successfully	  as	  well	  as	  creatively	  educate	  others	  on	  a	  psychological	  disorder	  in	  order	  to	  promote	  knowledge	  and	  possible	  help	  through	  the	  means	  of	  a	  project.	  As	  noted,	  Group	  1,	  chose	  laptops	  and	  Google	  Sites	  to	  complete	  their	  project-­‐based	  mission.	  	  Google	  Sites	  was	  suggested	  by	  a	  group	  member,	  Ryan,	  and	  all	  agreed	  to	  use	  the	  cloud	  based	  software	  (Observational	  Notes,	  May	  14,	  2015).	  	  Why?	  	  They	  all	  knew	  how	  to	  use	  Google	  Sites	  from	  a	  previous	  web	  design	  technology	  course	  taken	  (Interview,	  May	  15,	  2015).	  	  Comments	  were	  made	  that:	  	  “It	  is	  easy	  to	  share	  with	  others.”	  	  “We	  can	  all	  work	  on	  it	  at	  the	  same	  time”	  (Interview,	  May	  15,	  2015).	  	  “We	  can	  use	  several	  pages	  on	  the	  website	  to	  cover	  the	  rubric.”	  	  “We	  can	  divide	  up	  the	  pages	  in	  order	  to	  get	  the	  work	  done.	  	  You	  complete	  a	  page	  on	  depression.	  	  I	  will	  complete	  one	  on	  bipolar	  disorder	  and	  you	  complete	  a	  page	  or	  two	  on	  the	  views”	  (Observational	  Notes,	  May	  16,	  2015).	  	  Lastly,	  students	  liked	  the	  extras	  that	  could	  be	  added	  to	  Google	  Sites.	  	  Ryan	  and	  Cole	  together	  added	  a	  psychology	  gadget	  offered	  by	  Google,	  which	  relays	  daily	  mental	  health	  news	  and	  a	  hit	  counter	  (allows	  the	  group	  to	  determine	  how	  many	  visited	  their	  website)	  to	  the	  home	  page.	  	  Ryan	  also	  added	  a	  voki,	  which	  is	  a	  talking	  avatar,	  to	  welcome	  others	  to	  the	  web	  site	  and	  to	  describe	  the	  contents	  of	  the	  site	  (Observational	  Notes,	  May	  18	  and	  19,	  2015).	  It	  should	  be	  noted	  that	  the	  teacher,	  Mr.	  B.,	  allowed	  all	  of	  the	  students	  to	  choose	  the	  software	  and	  was	  very	  happy	  with	  the	  choice	  of	  Group	  1	  by	  stating	  that	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he	  was	  impressed	  that	  they	  chose	  a	  website	  to	  showcase	  their	  material.	  Mr.	  B.	  only	  suggested	  that	  the	  possible	  quotes	  could	  be	  added	  to	  the	  website	  for	  those	  who	  have	  dealt	  with	  or	  suffered	  from	  bipolar	  illness	  or	  depression.	  	  He	  instructed	  the	  students	  to	  keep	  the	  names	  of	  anyone	  interviewed	  anonymous.	  	  Mr.	  B.	  explained	  that	  the	  concept	  of	  psychological	  disorders	  is	  a	  very	  sensitive	  subject	  to	  many	  and	  many	  disorders	  go	  undetected.	  	  That	  day,	  I	  asked	  Mr.	  B.	  if	  he	  grouped	  the	  students	  in	  any	  particular	  way.	  	  He	  stated	  that	  he	  grouped	  students	  by	  psychology	  content	  knowledge	  and	  technical	  knowledge	  as	  evidenced	  by	  their	  student	  schedules	  (Interview,	  May	  14,	  2015).	  	  	  In	  regards	  to	  the	  hardware	  choice,	  Mr.	  B.	  provided	  a	  Google	  Chrome	  laptop	  cart	  for	  the	  students	  after	  asking	  the	  entire	  class	  what	  type	  of	  technology	  they	  would	  like	  to	  use	  to	  solve	  the	  project-­‐based	  learning	  mission.	  	  Mr.	  B.	  also	  reminded	  the	  students	  that	  when	  they	  chose	  their	  software	  choice	  to	  make	  sure	  that	  all	  of	  the	  group	  members	  are	  able	  work	  on	  the	  software	  so	  as	  to	  not	  have	  one	  person	  doing	  all	  of	  the	  work.	  	  He	  stated	  to	  the	  class	  to	  quit	  texting	  him	  questions	  if	  this	  project	  could	  cancel	  out	  their	  final	  paper.	  	  He	  stated	  both	  needed	  to	  be	  completed	  to	  finish	  the	  course.	  	  Students	  were	  using	  their	  phones	  to	  communicate	  with	  schoolwork	  to	  their	  teacher	  (Observational	  Notes,	  May	  13,	  2015).	  	  	  Mr.	  B.	  stated	  that	  in	  normal	  circumstances	  with	  standardized	  testing	  and	  the	  fact	  that	  many	  teachers	  and	  students	  sign	  out	  the	  cart	  to	  get	  projects	  completed,	  the	  laptop	  cart	  would	  be	  very	  difficult	  to	  obtain.	  	  Because	  it	  is	  towards	  the	  end	  of	  the	  school	  year,	  the	  teacher	  was	  able	  to	  get	  the	  laptop	  cart	  for	  his	  students.	  	  Mr.	  B.	  also	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stated	  that	  he	  wished	  the	  school	  would	  implement	  a	  one	  to	  one	  technology	  program	  similar	  to	  the	  vocational	  school	  that	  many	  of	  his	  students	  attend	  part	  time.	  	  “This	  way	  it	  is	  not	  a	  fight	  between	  teachers	  as	  to	  who	  signs	  up	  first	  for	  the	  technology”	  (Interview,	  May	  13,	  2015).	  	  	  Group	  1	  commented	  that	  they	  used	  the	  laptops	  that	  were	  provided	  by	  the	  school	  because	  it	  was	  just	  easier	  to	  do	  than	  try	  to	  bring	  in	  their	  own	  laptops.	  	  They	  stated	  that	  their	  parents	  owned	  the	  laptops,	  not	  the	  students,	  and	  they	  did	  not	  want	  anything	  happening	  to	  the	  devices	  (Interview,	  May	  14,	  2015).	  	  Also,	  the	  students	  tried	  to	  manipulate	  the	  Google	  Site	  on	  their	  phone,	  however	  due	  to	  size	  and	  navigation,	  they	  found	  it	  much	  easier	  to	  use	  the	  laptops	  (Observational	  Notes,	  May	  15,	  2015).	  When	  asked	  about	  the	  choosing	  of	  their	  psychological	  disorder,	  Group	  1	  chose	  bipolar	  disorder	  and	  depression	  because	  they	  knew	  friends	  who	  had	  the	  disorder.	  	  These	  friends	  were	  helped	  with	  therapy	  and	  medication.	  	  Sarah	  explained,	  “We	  chose	  this	  topic	  because	  we	  feel	  like	  it’s	  a	  common	  issue	  for	  teenagers	  and	  we	  can	  present	  on	  this	  topic	  to	  help	  others”	  (Interview,	  May	  16,	  2015).	  	  Ryan	  stated	  that	  he	  interviewed	  a	  student	  with	  bipolar	  disorder	  with	  his	  phone	  in	  another	  class	  to	  record	  the	  student’s	  answers.	  	  Ryan	  explained	  to	  the	  group	  that	  the	  boy	  with	  bipolar	  disorder	  said	  it	  was	  hard	  to	  mange	  his	  emotions	  and	  he	  has	  trouble	  with	  both	  sleeping	  and	  eating.	  	  Counseling	  and	  medication	  has	  helped	  the	  boy	  but	  when	  he	  was	  younger	  he	  tried	  to	  hang	  and	  cut	  himself.	  	  Cole	  exclaimed:	  	  “Wow!	  	  That’s	  some	  serious	  stuff!”	  	  Ryan	  did	  not	  share	  the	  name	  of	  the	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boy	  that	  had	  the	  disorder	  listening	  to	  the	  teacher’s	  direction	  to	  keep	  those	  who	  have	  any	  disorder	  problems	  anonymous	  (Observational	  Notes,	  May	  19,	  2015).	  During	  the	  presentation	  of	  the	  project-­‐based	  mission,	  the	  group	  members	  first	  played	  the	  talking	  voki	  on	  the	  home	  page.	  	  The	  audience	  was	  impressed	  with	  the	  talking	  avatar	  and	  the	  members	  of	  Group	  1	  seemed	  pleased.	  	  Great	  images,	  links,	  and	  quotes	  from	  famous	  and	  non-­‐famous	  people	  were	  presented	  on	  bipolar	  illness	  and	  depression.	  	  Due	  to	  time,	  members	  of	  the	  audience	  were	  not	  able	  to	  comment	  on	  the	  Google	  site;	  however,	  Group	  1	  shared	  the	  Google	  site	  link	  with	  all	  audience	  members	  so	  they	  could	  go	  back	  and	  review	  the	  information	  if	  they	  so	  desired	  (Observational	  Notes,	  May	  25,	  2015).	  Group	  2	  chose	  Prezi	  for	  their	  software	  choice.	  	  Why?	  	  Renee	  suggested	  the	  software	  and	  the	  others	  jumped	  on	  board	  even	  though	  Renee	  was	  the	  only	  one	  that	  had	  previously	  used	  the	  cloud-­‐based	  technology	  (Observational	  Notes,	  May	  14,	  2015).	  	  Each	  group	  member	  in	  Group	  2	  signed	  up	  for	  Prezi	  and	  shared	  the	  presentation	  with	  each	  other	  via	  email.	  	  After,	  they	  began	  messing	  with	  and	  manipulating	  the	  application.	  	  Comments	  were	  made	  such	  as:	  	  ”This	  is	  fun	  to	  work	  with!”	  	  “We	  can	  all	  work	  on	  this	  together.”	  	  “This	  is	  a	  step	  up	  from	  PowerPoint!”	  (Observational	  Notes,	  May	  14,	  2015).	  	  “We	  like	  the	  little	  square	  face	  that	  shows	  up	  and	  you	  can	  see	  what	  everyone	  is	  doing.”	  	  In	  the	  editor	  view	  of	  Prezi,	  “You	  can	  creep	  on	  each	  other	  and	  it	  is	  ok!”	  	  “This	  is	  easy	  to	  use	  and	  learn”	  (Observational	  Notes,	  May	  15,	  2015).	  	  	  “We	  can	  add	  music.”	  	  “This	  makes	  it	  looks	  good.	  	  It	  looks	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really	  professional.”	  “Images	  look	  awesome	  with	  this!”	  (Observational	  Notes,	  May	  17,	  2015)	  	  	  In	  regards	  to	  the	  hardware	  choice,	  Group	  2	  members	  said	  that	  they	  own	  a	  laptop,	  kindle,	  or	  tablet	  however	  they	  are	  worried	  about	  dropping	  their	  devices	  at	  school	  and	  ruining	  them.	  	  Group	  2	  said	  it	  was	  easier	  and	  safer	  to	  use	  what	  the	  school	  provided.	  	  They	  also	  wondered	  why	  the	  school	  didn’t	  provide	  each	  student	  with	  their	  own	  device	  similar	  to	  other	  schools.	  	  When	  I	  probed	  further	  and	  asked	  what	  would	  be	  the	  difference	  between	  losing	  your	  personal	  device	  and	  school	  device,	  the	  students	  explained	  that	  the	  vocational	  school	  that	  they	  know	  has	  the	  students	  register	  the	  laptops.	  	  The	  laptops	  are	  on	  the	  school	  server	  and	  network.	  	  The	  school	  can	  find	  a	  device	  if	  it	  is	  stolen	  or	  lost.	  	  Also,	  if	  the	  students	  care	  for	  the	  devices	  and	  no	  damage	  exists,	  they	  can	  buy	  it	  at	  a	  low	  cost	  from	  the	  district	  to	  keep	  at	  the	  end	  of	  the	  year	  (Interview,	  May	  15,	  2015).	  When	  asked	  about	  the	  choosing	  of	  their	  psychological	  disorder,	  Group	  2	  stated	  that	  they	  chose	  anxiety	  and	  obsessive	  compulsive	  disorder	  because	  they	  feel	  that	  everyone	  has	  some	  sort	  of	  minimal	  aspect	  of	  this	  disorder.	  	  Erin	  stated:	  	  “I	  have	  some	  form	  of	  OCD	  and	  anxiety.	  	  Don’t	  you	  all?”	  	  All	  group	  members	  nodded	  in	  agreement	  (Interview,	  May	  16,	  2015).	  During	  the	  presentation	  of	  the	  project-­‐based	  mission,	  each	  of	  the	  group	  members	  started	  to	  show	  some	  anxiety	  about	  using	  the	  Smart	  Board	  pen	  and	  board	  at	  first;	  however,	  the	  teacher	  calmly	  showed	  how	  it	  was	  done.	  	  Due	  to	  lack	  of	  experience	  with	  the	  technology,	  the	  group’s	  efficacy	  was	  low.	  	  The	  teacher	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combated	  this	  issue	  with	  calmness	  and	  his	  experience	  (Observational	  Notes,	  May	  25,	  2015).	  The	  group	  adjusted	  the	  volume	  to	  showcase	  their	  music	  during	  the	  presentation.	  	  “It	  is	  the	  best	  part!”	  said	  Erin.	  	  The	  group	  had	  very	  colorful	  lines,	  images,	  and	  all	  slides	  were	  correctly	  connected	  with	  thorough	  information.	  	  The	  teacher	  at	  the	  end	  of	  the	  presentation	  asked	  the	  group	  to	  share	  the	  Prezi	  link	  with	  himself	  and	  anyone	  that	  would	  like	  access	  to	  the	  Prezi.	  	  Sophia	  asked	  the	  students,	  teacher,	  and	  myself	  if	  they	  wanted	  to	  be	  an	  editor	  or	  a	  viewer.	  	  Mr.	  B.	  described	  the	  difference	  to	  Sophia	  stating	  that	  an	  editor	  may	  change	  information	  on	  your	  presentation	  and	  a	  viewer	  can	  just	  go	  through	  the	  presentation.	  	  Mr.	  B.	  suggested	  they	  share	  the	  Prezi	  as	  viewers	  so	  that	  no	  one	  would	  mess	  with	  their	  work	  	  “You	  are	  authors.	  	  You	  do	  not	  want	  others	  to	  change	  your	  work”	  (Observational	  Notes,	  May	  25,	  2015).	  	  	  Group	  3	  collectively	  chose	  Twitter.	  	  Why?	  	  The	  students	  stated:	  	  “We	  all	  know	  how	  to	  use	  it!”	  	  “#fun!”	  	  “We	  can	  all	  work	  on	  the	  twitter	  page	  as	  long	  as	  we	  are	  logged	  in	  and	  we	  can	  work	  on	  it	  at	  home”	  	  “We	  are	  so	  happy	  the	  district	  unblocked	  Twitter	  so	  we	  can	  use	  it.	  	  Thanks	  Donny!	  (pseudonym	  name	  for	  the	  district	  technology	  coordinator)	  (Interview,	  May	  16,	  2015)	  	  “We	  can	  gain	  followers!”	  	  “We	  can	  follow	  doctors	  and	  eating	  disorder	  organizations.”	  	  “Cool	  idea!”	  	  (Observational	  Notes,	  May	  17,	  2015).	  	  “I	  can	  tweet	  the	  attributes	  of	  this	  disorder”	  	  (Observational	  Notes,	  May	  18,	  2015).	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Group	  3	  originally	  wanted	  to	  use	  the	  laptops	  provided	  by	  Mr.	  B.,	  but	  they	  noticed	  it	  was	  much	  easier	  to	  use	  their	  phones	  (Observational	  Notes,	  May	  14,	  2015).	  	  Group	  3	  explained	  that	  certain	  elements	  of	  Twitter	  were	  not	  working	  on	  a	  laptop	  versus	  on	  a	  phone.	  	  The	  interface	  of	  Twitter	  was	  so	  different	  on	  a	  phone	  versus	  a	  laptop	  and	  Group	  3	  members	  were	  more	  experienced	  using	  Twitter	  on	  a	  phone,	  not	  a	  laptop.	  	  One	  student	  stated	  he	  could	  not	  upload	  a	  photo	  using	  the	  laptop,	  but	  he	  could	  upload	  a	  photo	  using	  his	  phone.	  	  Also,	  some	  of	  the	  students	  did	  not	  remember	  their	  login	  information.	  	  With	  their	  phone,	  the	  students	  were	  already	  logged	  in	  to	  their	  twitter	  account,	  and	  did	  not	  have	  to	  worry	  about	  figuring	  out	  user	  information	  (Interview,	  May	  16,	  2015).	  When	  asked	  about	  the	  choosing	  of	  their	  psychological	  disorder,	  Group	  3	  chose	  eating	  disorders	  because	  they	  felt	  it	  was	  a	  common	  problem	  in	  which	  they	  could	  relate.	  	  They	  discussed	  binge	  eating	  and	  the	  majority	  of	  the	  group	  admitted	  to	  doing	  so	  when	  upset.	  	  One	  girl	  admitted	  to	  binge	  eating	  ice	  cream	  when	  she	  felt	  anxious.	  	  Group	  3	  stated	  that	  although	  they	  do	  not	  know	  anyone	  personally	  with	  an	  eating	  disorder,	  they	  feel	  it	  is	  a	  disorder	  that	  people	  may	  be	  embarrassed	  to	  talk	  about.	  	  “We	  can	  shed	  light	  to	  the	  issue”	  (Interview,	  May	  16,	  2015).	  During	  the	  presentation	  of	  the	  project-­‐based	  mission,	  the	  group	  was	  very	  excited	  with	  the	  fact	  that	  they	  had	  followers.	  	  “We	  have	  followers	  and	  it	  is	  not	  us!	  	  We	  had	  some	  re-­‐tweets	  from	  others.	  	  You	  can	  favor	  the	  tweets	  with	  stars.	  	  Recovery	  Ed	  is	  actually	  following	  us!”	  	  This	  group	  had	  excellent	  information,	  images,	  and	  links	  with	  a	  great	  twitter	  page	  name	  feed.	  	  During	  the	  later	  part	  of	  the	  presentation,	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the	  audience	  members	  posted	  tweets	  of	  questions	  or	  comments	  and	  the	  group	  went	  over	  these	  live.	  	  It	  was	  a	  very	  interactive	  experience	  (Observational	  Notes,	  May	  26,	  2015).	  Group	  4	  chose	  to	  create	  a	  blog.	  	  Why?	  	  This	  group	  had	  three	  members	  in	  this	  group	  with	  only	  two	  willing	  to	  participate	  (Observational	  Notes,	  May	  14,	  2015).	  	  According	  to	  Mr.	  	  B.,	  with	  the	  two	  members	  left,	  one	  was	  usually	  absent	  due	  to	  medical	  reasons.	  	  The	  third	  student	  rarely	  came	  to	  school	  and	  refused	  to	  participate	  in	  any	  class	  activities	  or	  speak	  to	  the	  teacher	  or	  students.	  	  According	  to	  Mr.	  	  B.,	  the	  guidance	  office	  and	  the	  parents	  had	  been	  contacted	  (Interview,	  May	  14,	  2015).	  	  	  The	  two	  remaining	  members	  had	  a	  late	  start	  and	  noticed	  other	  groups	  using	  creative	  technology	  to	  form	  their	  project-­‐based	  learning	  task.	  	  Jeff	  stated	  “I’ve	  never	  taken	  a	  technology	  course.	  	  I	  don’t	  know	  what	  I	  am	  doing.”	  	  Brian	  stated:	  	  “I	  have,	  but	  I	  can’t	  think	  of	  another	  cool	  type	  of	  technology	  to	  use.”	  	  	  The	  students	  were	  not	  required	  to	  use	  a	  different	  type	  of	  technology	  than	  other	  groups.	  	  This	  group	  just	  wanted	  to	  be	  technologically	  unique	  from	  the	  others.	  	  (Observational	  Notes,	  May	  17,	  2015).	  Group	  4	  asked	  the	  teacher	  for	  advice.	  	  Mr.	  B.	  suggested	  after	  talking	  to	  them,	  discussing	  their	  interests,	  and	  noting	  the	  fact	  that	  they	  wanted	  to	  create	  something	  technologically	  different	  than	  the	  rest	  of	  the	  groups,	  that	  they	  create	  a	  blog.	  	  The	  students	  chose	  http://www.blogspot.com	  to	  create	  a	  blog	  on	  their	  topic	  of	  schizophrenia	  (Observational	  Notes,	  May	  17,	  2015).	  	  I	  asked	  Mr.	  B.	  how	  he	  was	  so	  well	  educated	  with	  cloud	  computing	  technologies.	  	  He	  answered	  that	  similar	  to	  his	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problem	  and	  project-­‐based	  training,	  he	  has	  taken	  professional	  development	  courses	  in	  this	  area	  and	  is	  a	  self-­‐learner	  that	  always	  “dabbles”	  with	  technology	  and	  gadgets	  (Interview,	  May	  17,	  2015).	  Group	  4	  made	  comments	  concerning	  the	  blog:	  	  “We	  can	  work	  on	  this	  project	  at	  home	  with	  a	  blog	  and	  get	  it	  done	  (Observational	  Notes,	  May	  18,	  2015).”	  	  “We	  can	  share	  the	  blog	  with	  each	  other	  so	  both	  of	  use	  can	  work	  on	  it	  anywhere	  because	  one	  of	  us	  is	  usually	  absent”	  (Interview,	  May	  17,	  2015).	  	  	  Group	  4	  was	  the	  only	  group	  in	  which	  Mr.	  B.	  had	  to	  help	  with	  the	  use	  of	  the	  technology.	  	  Both	  of	  the	  students’	  self-­‐efficacy	  seemed	  low	  in	  what	  type	  of	  technology	  to	  choose,	  how	  to	  use	  the	  technology,	  and	  whether	  or	  not	  they	  were	  going	  to	  be	  able	  to	  finish	  the	  project.	  	  The	  students	  thought	  that	  they	  had	  to	  pay	  for	  a	  domain	  name	  for	  their	  blog.	  	  Mr.	  B.	  showed	  the	  students	  how	  to	  get	  a	  free	  domain	  and	  template.	  	  	  Mr.	  B.	  also	  showed	  the	  group	  how	  to	  get	  into	  edit	  mode	  in	  order	  to	  type	  and	  add	  pictures	  to	  the	  blog.	  	  After	  the	  assistance,	  Brian	  exclaimed:	  	  “I	  am	  doing	  a	  blog!	  	  Even	  though	  I	  have	  senioritis,	  this	  is	  kind	  of	  fun!”	  Jeff	  said	  “I	  know.	  	  I	  can’t	  believe	  I	  am	  doing	  this	  either,	  but	  I	  am.”	  	  Brian	  and	  Jeff’s	  self-­‐efficacy	  seemed	  to	  rise	  after	  some	  success,	  experience,	  and	  teacher	  guidance	  (Observational	  Notes,	  May	  18,	  2015)	  Group	  4	  used	  laptops	  because	  it	  was	  the	  easiest	  hardware	  to	  use	  available	  to	  them	  by	  the	  school.	  	  They	  knew	  that	  they	  didn’t	  have	  much	  time	  and	  both	  members	  would	  not	  be	  present	  sometimes	  at	  the	  same	  time.	  	  They	  stated	  that	  they	  could	  not	  afford	  to	  be	  able	  to	  rely	  on	  each	  other	  to	  bring	  a	  technology	  device	  and	  wondered	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why	  the	  school	  wouldn’t	  just	  provide	  a	  device	  such	  as	  a	  laptop	  for	  each	  student	  with	  a	  fee	  implemented	  (Interview,	  May	  18,	  2015).	  	  	   	  When	  asked	  about	  the	  choosing	  of	  their	  psychological	  disorder,	  Group	  4	  chose	  schizophrenia	  because	  	  We	  are	  big	  fans	  of	  the	  TV	  show	  The	  Walking	  Dead.	  	  	  One	  of	  the	  main	  characters	  has	  schizophrenia	  so	  it	  interested	  us.	  	  We	  also	  have	  watched	  the	  movie	  A	  Beautiful	  Mind	  and	  it	  showed	  how	  someone	  so	  smart	  could	  have	  problems	  too.	  	  (Interview,	  May	  19,	  2015).	  	  During	  the	  presentation	  of	  the	  project-­‐based	  learning	  mission,	  the	  members	  helped	  the	  audience	  get	  to	  their	  blog	  link	  so	  that	  they	  could	  comment.	  	  Many	  of	  the	  students	  commented	  using	  their	  mobile	  phones.	  	  The	  members	  refreshed	  the	  blog	  page	  so	  that	  all	  could	  see	  the	  comments	  live.	  	  The	  group	  reminded	  everyone	  that	  they	  placed	  a	  list	  of	  helpful	  websites	  on	  the	  blog	  to	  go	  to	  for	  more	  information	  and	  help	  with	  schizophrenia.	  	  They	  also	  posted	  a	  section	  on	  schizophrenia	  in	  the	  media	  where	  they	  linked	  to	  trailers	  to	  the	  movie	  A	  Beautiful	  Mind	  and	  the	  TV	  show	  The	  
Walking	  Dead.	  	  Brian	  commented:	  	  “Look!	  	  We	  are	  popular.	  	  We	  are	  trending!”	  (Observational	  Notes,	  May	  26,	  2015)	  Group	  5	  chose	  to	  create	  a	  Google	  Slides	  presentation.	  	  Why?	  	  “We	  all	  know	  how	  to	  use	  the	  program.”	  	  “It’s	  easy	  to	  share	  and	  work	  on	  at	  the	  same	  time.”	  (Interview,	  May	  15,	  2015).	  	  “Look!	  	  You	  can	  insert	  video.	  	  I	  just	  inserted	  a	  youtube	  video	  on	  multiple	  personality	  disorders.	  	  This	  is	  pretty	  cool”	  	  (Observational	  Notes,	  May	  18,	  2015).	  	  	  	  Group	  5	  chose	  laptops	  because	  the	  school	  provided	  them	  and	  Google	  Slides	  presentation	  is	  an	  easy	  application	  to	  use	  on	  a	  laptop.	  	  Group	  5	  wished	  that	  the	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school	  provided	  each	  one	  of	  them	  with	  a	  laptop	  and	  then	  they	  wouldn’t	  have	  to	  worry	  about	  the	  teacher	  or	  themselves	  having	  to	  sign	  up	  to	  get	  a	  laptop	  from	  the	  school	  library.	  	  “It	  is	  a	  hit	  or	  miss	  in	  getting	  a	  laptop”	  due	  to	  the	  volume	  of	  students	  according	  to	  Group	  5	  (Interview,	  May	  15,	  2015).	  When	  asked	  about	  the	  choosing	  of	  their	  psychological	  disorder,	  Group	  5	  chose	  dissociate	  disorder	  because	  one	  member	  in	  the	  group	  was	  friends	  with	  someone	  with	  multiple	  personality	  disorder.	  	  It	  intrigued	  the	  student	  how	  multiple	  personalities	  could	  develop.	  	  	  Another	  member	  stated	  that	  fugue,	  a	  brain	  disorder	  in	  which	  someone	  looses	  his	  or	  her	  own	  identity,	  interested	  him	  (Interview,	  May	  16,	  2015).	  During	  the	  presentation	  of	  the	  project-­‐based	  learning	  mission,	  the	  group	  loved	  to	  use	  the	  Smart	  Board	  pen.	  	  They	  thought	  it	  “was	  super	  neat!”	  	  Information	  was	  presented	  on	  the	  various	  dissociate	  disorders	  including	  but	  not	  limited	  to	  fugue,	  amnesia,	  and	  multiple	  personality	  disorders.	  	  The	  group	  showed	  a	  great	  youtube	  video	  that	  was	  embedded	  on	  their	  Google	  Slides	  on	  the	  topic	  of	  multiple	  personality	  disorder.	  	  The	  audience	  members	  seemed	  very	  intrigued	  (Observational	  Notes,	  May	  26,	  2015).	  The	  overall	  perspective	  of	  this	  project	  from	  the	  students’	  standpoints	  included	  the	  following	  comments:	  “I	  would	  rate	  the	  project	  a	  10	  on	  a	  scale	  from	  1	  to	  10,”	  and	  “I	  like	  the	  fact	  that	  we	  could	  get	  creative.”	  	  This	  is	  way	  better	  being	  able	  to	  use	  technology	  –	  way	  better	  than	  writing	  a	  paper.”	  	  “I	  liked	  the	  fact	  that	  when	  I	  was	  absent	  I	  could	  work	  on	  it	  at	  home.”	  	  	  “I	  felt	  like	  it	  would	  have	  been	  a	  lot	  harder	  to	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get	  our	  work	  done	  if	  we	  couldn’t	  collaborate.”	  	  “It	  was	  interesting	  how	  we	  could	  relate	  the	  disorders	  to	  ourselves	  or	  friends.”	  	  “My	  overall	  impression	  is	  that	  normally	  it	  would	  take	  us	  a	  month	  to	  get	  this	  done	  and	  we	  are	  getting	  it	  done	  in	  a	  couple	  of	  weeks.”	  	  “We	  are	  motivated	  because	  you	  and	  others	  in	  the	  school	  are	  going	  to	  see	  these	  presentations.”	  	  “I	  liked	  the	  fact	  that	  we	  could	  interview	  the	  school	  counselor	  or	  others	  about	  the	  disorders.”	  	  All	  students	  when	  asked	  if	  they	  would	  do	  anything	  differently,	  said	  no	  and	  they	  were	  happy	  with	  the	  project	  results	  (Interview,	  May	  27,	  2015).	  As	  I	  analyzed	  the	  data	  to	  this	  research	  question	  from	  observations	  and	  interviews,	  both	  internal	  and	  external	  factors	  that	  affected	  student	  technology	  choices	  became	  evident.	  	  As	  I	  read	  through	  the	  notes,	  I	  categorized	  instances	  of	  internal	  and	  external	  factors.	  	  Internal	  factors	  included:	  	  	  
• The	  level	  of	  student	  self	  –efficacy	  
o Students	  were	  confident	  in	  using	  Google	  Sites	  due	  to	  a	  previous	  web	  design	  technology	  course	  taken	  (Observational	  Notes,	  May	  14,	  2015).	  
o During	  the	  presentation	  of	  the	  problem	  based	  learning	  mission	  each	  of	  the	  group	  members	  started	  to	  show	  some	  anxiety	  about	  using	  the	  smart	  board	  pen	  and	  board	  at	  first.	  	  Due	  to	  lack	  of	  experience	  with	  the	  technology,	  the	  group’s	  self-­‐efficacy	  was	  low	  (Observational	  Notes,	  May	  25,	  2015).	  	  	  
o Jeff	  stated	  “I’ve	  never	  taken	  a	  technology	  course.	  	  I	  don’t	  know	  what	  I	  am	  doing.”	  	  Brian	  stated:	  	  “I	  have,	  but	  I	  can’t	  think	  of	  another	  cool	  type	  of	  technology	  to	  use”	  	  (Observational	  Notes,	  May	  17,	  2015).	  	  	  
o Both	  of	  the	  students’	  self-­‐efficacy	  seemed	  low	  in	  what	  type	  of	  technology	  to	  choose,	  how	  to	  use	  the	  technology,	  and	  whether	  or	  not	  they	  were	  going	  to	  be	  able	  to	  finish	  the	  project.	  	  The	  students	  thought	  that	  they	  had	  to	  pay	  for	  a	  domain	  name	  for	  their	  blog.	  	  Mr.	  B.	  showed	  the	  students	  how	  to	  get	  a	  free	  domain	  and	  template.	  	  	  Mr.	  B.	  also	  showed	  the	  group	  how	  to	  get	  into	  edit	  mode	  in	  order	  to	  type	  and	  add	  pictures	  to	  the	  blog.	  	  After	  the	  assistance,	  Brian	  exclaimed:	  	  “I	  am	  doing	  a	  blog!	  	  Even	  though	  I	  have	  senioritis,	  this	  is	  kind	  of	  fun!”	  Jeff	  said	  “I	  know.	  	  I	  can’t	  believe	  I	  am	  doing	  this	  either,	  but	  I	  am.”	  	  Brian	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and	  Jeff’s	  self-­‐efficacy	  seemed	  to	  rise	  after	  some	  success,	  experience,	  and	  teacher	  guidance	  (Observational	  Notes,	  May	  18,	  2015).	  	  
• Knowledge	  from	  exposure	  to	  technology	  (Many	  times	  a	  technology	  course	  was	  previously	  taken)	  
o Students	  knew	  how	  to	  use	  Google	  sites	  from	  a	  previous	  web	  design	  technology	  course	  taken	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  	  
o “We	  all	  chose	  Twitter	  because	  we	  know	  how	  to	  use	  it!”	  (Interview	  May	  16,	  2015).	  	  	  
o Group	  5	  chose	  to	  create	  a	  Google	  Slides	  presentation.	  	  Why?	  	  “We	  all	  know	  how	  to	  use	  the	  program.”	  	  “It’s	  easy	  to	  share	  and	  work	  on	  at	  the	  same	  time.”	  (Interview,	  May	  15,	  2015).	  	  
• Enjoyment	  of	  freedom	  to	  bring	  in	  personal	  mobile	  devices	  to	  the	  classroom	  
o Group	  3	  explained	  that	  certain	  elements	  of	  Twitter	  were	  not	  working	  on	  a	  laptop	  versus	  on	  a	  phone.	  	  The	  interface	  of	  Twitter	  was	  so	  different	  on	  a	  phone	  versus	  a	  laptop	  and	  Group	  3	  members	  were	  use	  to	  using	  Twitter	  on	  a	  phone,	  not	  a	  laptop.	  	  One	  student	  stated	  he	  could	  not	  upload	  a	  photo	  using	  the	  laptop,	  but	  he	  could	  upload	  a	  photo	  using	  his	  phone.	  	  Also,	  some	  of	  the	  students	  did	  not	  remember	  their	  log-­‐in	  information.	  	  With	  their	  phone,	  the	  students	  were	  already	  logged	  in	  to	  their	  twitter	  account,	  and	  did	  not	  have	  to	  worry	  about	  figuring	  out	  user	  information	  (Interview,	  May	  16,	  2015).	  	  	  
o Many	  of	  the	  students	  commented	  using	  their	  mobile	  phones.	  	  The	  members	  refreshed	  the	  blog	  page	  so	  that	  all	  could	  see	  the	  comments	  live	  (Observational	  Notes,	  May	  26,	  2015).	  	  Students	  utilized	  phones	  for	  research	  purposes,	  to	  tweet,	  text	  and	  interact	  with	  presentations	  (Observations,	  May	  14,	  15,	  18,	  19,	  20,	  21,	  22,	  2015).	  	  
• Enjoyment	  and	  ease	  of	  collaboration	  
o “It	  is	  easy	  to	  share	  with	  others.”	  	  We	  can	  all	  work	  on	  it	  at	  the	  same	  time”	  	  (Interview,	  May	  15,	  2015).	  	  	  
o “We	  can	  divide	  up	  the	  pages	  to	  get	  the	  work	  done”	  	  (Observational	  Notes,	  May	  16,	  2015).	  	  	  
o Each	  group	  member	  in	  Group	  2	  signed	  up	  for	  Prezi	  and	  shared	  the	  presentation	  with	  each	  via	  email	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  
o “We	  can	  all	  work	  on	  this	  together”	  (observational	  Notes,	  May	  15,	  2015).	  
o 	  “We	  can	  share	  the	  blog	  with	  each	  other	  so	  both	  of	  use	  can	  work	  on	  it	  anywhere	  because	  one	  of	  us	  is	  usually	  absent”	  (Interview,	  May	  17,	  2015).	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o “I	  felt	  like	  it	  would	  have	  been	  a	  lot	  harder	  to	  get	  our	  work	  done	  if	  we	  couldn’t	  collaborate”	  (Interview,	  May	  27,	  2015).	  	  	  	  
• Enjoyment	  of	  technological	  add-­‐ons	  or	  enhancements	  (music,	  video,	  gadgets,	  etc.)	  
o Students	  liked	  the	  extras	  that	  could	  be	  added	  to	  Google	  Sites.	  	  Ryan	  and	  Cole	  together	  added	  a	  psychology	  gadget	  offered	  by	  Google,	  which	  relays	  daily	  mental	  health	  news	  and	  a	  hit	  counter	  to	  the	  home	  page.	  	  Ryan	  also	  added	  a	  voki	  to	  welcome	  others	  to	  the	  website	  and	  to	  describe	  the	  contents	  of	  the	  site	  (Observational	  Notes,	  May	  18	  and	  19,	  2015).	  	  	  
o Great	  images,	  links,	  and	  quotes	  from	  famous	  and	  non-­‐famous	  people	  were	  present	  on	  their	  website	  (Observational	  Notes,	  May	  25,	  2015).	  	  	  
o “This	  is	  fun	  to	  work	  with	  !”	  	  “This	  is	  a	  step	  up	  from	  PowerPoint!”	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  	  
o “We	  can	  add	  music.”	  	  “Images	  look	  awesome	  with	  this!”	  (Observational	  Notes,	  May	  17,	  2015).	  	  	  
o “The	  music	  is	  the	  best	  part!”	  said	  Erin.	  	  The	  group	  had	  very	  colorful	  lines	  and	  images.	  	  (Observational	  Notes,	  May	  25,	  2015).	  
o Twitter	  is	  “#fun!”	  (Interview,	  May	  16,	  2015).	  	  	  
o This	  group	  had	  excellent	  information,	  images,	  and	  links	  with	  a	  great	  twitter	  page	  name	  feed	  (Observational	  Notes,	  May	  26,	  2015).	  
o “Look!	  	  You	  can	  insert	  video.	  	  I	  just	  inserted	  a	  youtube	  video	  on	  multiple	  personality	  disorders.	  	  This	  is	  pretty	  cool”	  	  (Observational	  Notes,	  May	  18,	  2015).	  	  	  
o The	  group	  showed	  a	  great	  youtube	  video	  that	  was	  embedded	  on	  their	  Google	  Slides	  on	  the	  topic	  of	  multiple	  personality	  disorder.	  	  The	  audience	  members	  seemed	  very	  intrigued	  (Observational	  Notes,	  May	  26,	  2015).	  	  	  	  
o “I	  like	  the	  fact	  that	  we	  could	  get	  creative	  (Interview,	  May	  27,	  2015)”	  	  	   External	  factors	  included:	  	  
• Suggestion	  by	  a	  group	  member	  
o Google	  Sites	  was	  suggested	  by	  a	  group	  member,	  Ryan,	  and	  all	  agreed	  to	  use	  the	  cloud	  based	  software	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  
o Renee	  suggested	  the	  software	  and	  the	  others	  jumped	  on	  board	  even	  though	  Renee	  was	  the	  only	  one	  that	  had	  previously	  used	  the	  cloud-­‐based	  technology	  (Observational	  Notes,	  May	  14,	  2015).	  	  	  	  
• Teacher	  suggestion	  
o Mr.	  B.	  reminded	  students	  that	  when	  they	  chose	  their	  software	  to	  make	  sure	  that	  all	  of	  the	  group	  members	  are	  able	  to	  work	  on	  the	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software	  so	  as	  to	  not	  have	  one	  person	  doing	  al	  of	  the	  work	  (Observational	  Notes,	  May	  13,	  2015).	  	  	  
o Group	  four	  asked	  the	  teacher	  for	  advice.	  	  Mr.	  B.	  suggested	  after	  talking	  to	  them,	  discussing	  their	  interests,	  and	  noting	  the	  fact	  that	  they	  wanted	  to	  create	  something	  technologically	  different	  than	  the	  rest	  of	  the	  groups,	  that	  they	  create	  a	  blog	  (Observational	  Notes,	  May	  17,	  2015).	  	  
• Students	  did	  not	  want	  personal	  devices	  stolen,	  damaged,	  or	  forgotten	  
o The	  students	  stated	  that	  their	  parents	  owned	  the	  laptops,	  not	  the	  students,	  and	  they	  did	  not	  want	  anything	  happening	  to	  the	  devices	  (Interview,	  May	  14,	  2015).	  	  	  	  
o Group	  2	  members	  said	  that	  they	  own	  a	  laptop,	  kindle	  or	  tablet	  however	  they	  are	  worried	  about	  dropping	  their	  devices	  at	  school	  and	  ruining	  them.	  	  It	  was	  easier	  and	  safer	  to	  use	  what	  the	  school	  provided	  (Interview,	  May	  15,	  2015).	  	  	  
o They	  knew	  that	  they	  didn’t	  have	  much	  time	  and	  both	  members	  would	  not	  be	  present	  sometimes	  at	  the	  same	  time.	  	  They	  stated	  that	  they	  could	  not	  afford	  to	  be	  able	  to	  rely	  on	  each	  other	  to	  bring	  a	  technology	  device	  and	  wondered	  why	  the	  school	  wouldn’t	  just	  provide	  a	  device	  such	  as	  a	  laptop	  for	  each	  student	  with	  a	  fee	  implemented	  (Interview,	  May	  18,	  2015).	  	  	   	  	  
• Students	  are	  able	  to	  see	  the	  progress	  of	  other	  students	  working	  on	  the	  project	  	  
o Mr.	  B.	  reminded	  students	  that	  when	  they	  chose	  their	  software	  to	  make	  sure	  that	  all	  of	  the	  group	  members	  are	  able	  to	  work	  on	  the	  software	  so	  as	  to	  not	  have	  one	  person	  doing	  al	  of	  the	  work	  (Observational	  Notes,	  May	  13,	  2015).	  	  	  
o “We	  like	  the	  little	  square	  face	  that	  shows	  up	  and	  you	  can	  see	  what	  everyone	  is	  doing.”	  	  You	  can	  creep	  on	  each	  other	  and	  it	  is	  ok!”	  (Observational	  Notes,	  May	  15,	  2015).	  	  	  
o “We	  can	  share	  the	  blog	  with	  each	  other	  so	  both	  of	  use	  can	  work	  on	  it	  anywhere	  because	  one	  of	  us	  is	  usually	  absent”	  (Interview,	  May	  17,	  2015).	  	  	  	  
• Others	  are	  able	  to	  see	  their	  work	  online	  and	  can	  contribute	  to	  their	  work	  
o The	  audience	  was	  impressed	  with	  the	  talking	  avatar	  and	  the	  members	  of	  Group	  1	  seemed	  please	  (Observational	  Notes,	  May	  25,	  2015).	  	  	  
o Group	  1	  shared	  the	  Google	  site	  link	  with	  all	  audience	  members	  so	  they	  could	  go	  back	  and	  review	  the	  information	  if	  they	  so	  desired	  (Observational	  Notes,	  May	  25,	  2015).	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o The	  group	  shared	  the	  Prezi	  link	  to	  the	  students,	  teacher,	  and	  myself	  (Observational	  Notes,	  May	  25,	  2015).	  	  	  
o 	  “We	  can	  gain	  followers!”	  	  “We	  can	  follow	  doctors	  and	  eating	  disorders.”	  	  “I	  can	  tweet	  the	  attributes	  of	  this	  disorder”	  	  (Observational	  Notes,	  May	  18,	  2015).	  	  	  
o “We	  have	  followers	  and	  it	  is	  not	  us!	  	  We	  had	  some	  re-­‐tweets	  from	  others.	  	  You	  can	  favor	  the	  tweets	  with	  stars.	  	  Recovery	  Ed	  is	  actually	  following	  us!”	  (Observational	  Notes,	  May	  26,	  2015).	  
o During	  the	  later	  part	  of	  the	  presentation,	  the	  audience	  members	  posted	  tweets	  of	  questions	  or	  comments	  and	  the	  group	  went	  over	  these	  live.	  	  It	  was	  a	  very	  interactive	  experience	  (Observational	  Notes,	  May	  26,	  2015).	  	  	  
o During	  the	  presentation	  of	  the	  project-­‐based	  learning	  mission,	  the	  members	  helped	  the	  audience	  get	  to	  their	  blog	  link	  so	  that	  they	  could	  comment.	  	  Many	  of	  the	  students	  commented	  using	  their	  mobile	  phones.	  	  The	  members	  refreshed	  the	  blog	  page	  so	  that	  all	  could	  see	  the	  comments	  live.	  	  The	  group	  reminded	  everyone	  that	  they	  placed	  a	  list	  of	  helpful	  websites	  on	  the	  blog	  to	  go	  to	  for	  more	  information	  and	  help	  with	  schizophrenia.	  	  They	  also	  posted	  a	  section	  on	  schizophrenia	  in	  the	  media	  where	  they	  linked	  to	  trailers	  to	  the	  movie	  A	  Beautiful	  
Mind	  and	  the	  TV	  show	  The	  Walking	  Dead.	  	  Brian	  commented:	  	  “Look!	  	  We	  are	  popular.	  	  We	  are	  trending!”	  (Observational	  Notes,	  May	  26,	  2015).	  	  	  
o “We	  are	  motivated	  because	  you	  and	  others	  in	  the	  school	  are	  going	  to	  see	  these	  presentations”	  (Interview,	  May	  27,	  2015).	  	  
• Able	  to	  work	  on	  the	  technology	  anytime	  or	  anywhere:	  	  home	  or	  school	  
o Comments	  were	  made	  by	  Group	  4	  concerning	  the	  blog:	  	  “We	  can	  work	  on	  this	  project	  at	  home	  with	  a	  blog	  and	  get	  it	  done	  (Observational	  Notes,	  May	  18,	  2015).”	  	  
o “We	  can	  share	  the	  blog	  with	  each	  other	  so	  both	  of	  use	  can	  work	  on	  it	  anywhere	  because	  one	  of	  us	  is	  usually	  absent”	  (Interview,	  May	  17,	  2015).	  	  	  
o “I	  liked	  the	  fact	  that	  when	  I	  was	  absent	  I	  could	  work	  on	  it	  at	  home”	  (Interview,	  May	  27,	  2015).	  	  Data	  analysis	  also	  revealed	  common	  themes	  from	  the	  students	  and	  teacher.	  	  Collaboration	  is	  essential	  when	  using	  technology.	  	  Both	  students	  and	  teachers	  wished	  the	  school	  would	  provide	  a	  technology	  device	  (laptop)	  to	  each	  student.	  	  Students	  were	  also	  motivated	  by	  common	  factors:	  	  being	  able	  to	  choose	  and	  use	  
 107	  
their	  own	  technology,	  being	  able	  to	  choose	  the	  topic	  in	  their	  project-­‐based	  lesson	  which	  relates	  to	  everyday	  life,	  and	  the	  fact	  that	  others	  can	  contribute	  to	  as	  well	  as	  view	  their	  work	  online.	  	  	  In	  summary,	  all	  groups	  chose	  cloud-­‐based	  technology	  to	  complete	  a	  project-­‐based	  learning	  mission.	  	  The	  most	  common	  hardware	  choice	  was	  laptops	  with	  smart	  phones	  being	  the	  next	  most	  common	  choice.	  	  There	  were	  several	  internal	  and	  several	  external	  factors	  that	  affected	  these	  technology	  choices.	  	  Common	  themes	  were	  presented:	  	  the	  need/want	  for	  one	  to	  one	  technology	  and	  collaboration	  with	  technology	  use	  is	  essential.	  	  Finally,	  motivational	  factors	  came	  into	  play	  when	  completing	  the	  project-­‐based	  learning	  mission:	  	  ownership	  of	  technology	  and	  topic	  choice,	  relating	  the	  project-­‐based	  mission	  to	  everyday	  life,	  and	  the	  fact	  that	  others	  can	  contribute	  to	  and	  view	  student	  work	  online.	  
Technology	  Choices	  as	  Aligned	  to	  Atomic	  Learning’s	  
	  
Technology	  Skills	  Student	  Assessment	  Students	  completed	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  after	  I	  received	  parental	  and	  student	  consent	  forms.	  	  The	  students	  completed	  this	  test	  prior	  to	  completing	  their	  project-­‐based	  learning	  mission	  with	  technology	  choices.	  	  The	  results	  for	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  are	  outlined	  in	  Table	  5.	  	   During	  the	  interview	  and	  observation	  process,	  I	  was	  able	  to	  detect	  how	  each	  student’s	  technology	  choices	  aligned	  to	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment.	  	  I	  shared	  the	  Atomic	  Learning’s	  Technology	  Skills	  Student	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Table	  5.	  	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  Score	  
Student	  Pseudonym	   Creativity	  &	  Innovation	   Communication	  &	  Collaboration	   Research	  &	  Information	  Fluency	   Critical	  Thinking	  and	  Problem	  Solving	  
Digital	  Citizenship	   Technology	  Operations	  &	  Concepts	   Student	  Overall	  Average	  
Cole	   75	   25	   25	   50	   100	   75	   58.33	  Sarah	   75	   75	   50	   100	   75	   75	   75.00	  Ryan	   50	   50	   50	   75	   50	   25	   50.00	  Renee	   75	   50	   50	   100	   100	   100	   79.17	  Sophia	   25	   50	   100	   25	   75	   25	   50.00	  Nick	   33.33	   25	   50	   100	   50	   50	   51.39	  Erin	   50	   66.67	   33.33	   100	   100	   100	   75.00	  Sally	   25	   50	   100	   25	   75	   25	   50.00	  Ally	   100	   25	   25	   25	   50	   0	   37.50	  Tim	   75	   75	   75	   100	   75	   50	   75.00	  Tyler	   50	   50	   50	   50	   25	   50	   45.83	  Jeff	   66.67	   50	   66.67	   75	   40	   100	   66.39	  Brian	   75	   75	   75	   75	   75	   75	   75.00	  Derek	   75	   75	   25	   25	   50	   75	   54.17	  Dylan	   75	   50	   100	   10	   25	   75	   55.83	  Abby	   75	   33.33	   100	   100	   0	   80	   64.72	  Ariel	   50	   25	   100	   100	   66.67	   33.33	   62.50	  
Class	  
Average	  
61.76	   50	   63.24	   66.76	   60.69	   59.61	   60.34	  
	   Note.	  	  The	  scores	  are	  based	  upon	  a	  100%	  total	  score.	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Assessment	  with	  students	  after	  the	  project-­‐based	  lesson	  and	  presentations	  were	  finished.	  	  In	  this	  section,	  I	  will	  uncover	  the	  relationships	  that	  exist	  with	  each	  student	  taking	  into	  account	  the	  highest	  and	  lowest	  scored	  area	  on	  the	  test.	  	   According	  to	  the	  district	  grading	  scale	  in	  which	  I	  observed,	  90	  to	  100%	  is	  considered	  an	  A;	  80	  to	  89%	  is	  considered	  a	  B;	  70	  to	  79%	  is	  considered	  a	  C;	  60	  to	  69%	  is	  considered	  a	  D;	  0	  to	  59%	  is	  considered	  an	  F.	  	  Table	  6	  outlines	  the	  highest	  and	  lowest	  scores	  for	  each	  student.	  
	   The	  first	  student	  in	  Group	  1,	  Cole,	  received	  an	  overall	  test	  score	  of	  58.33%.	  	  Cole	  scored	  100%	  highest	  in	  the	  area	  of	  Digital	  Citizenship.	  	  When	  further	  investigating	  during	  the	  interview	  process,	  Cole	  has	  been	  trained	  both	  in	  his	  English	  courses	  and	  his	  technology	  courses	  on	  the	  proper	  way	  to	  paraphrase	  and	  how	  to	  avoid	  plagiarism.	  	  He	  also	  stated	  that	  his	  psychology	  teacher	  gave	  some	  example	  credible	  sources	  to	  use	  such	  as	  http://webmd.com	  and	  http://www.apa.org	  (Interview,	  May	  27,	  2012).	  	  I	  observed	  Cole	  using	  a	  Google	  add	  on	  called	  Easybib	  to	  cite	  his	  sources	  in	  MLA	  (Modern	  Language	  Association)	  format	  for	  his	  Google	  Site	  presentation.	  	  Cole’s	  previous	  training	  allowed	  him	  to	  use	  credible	  sources	  and	  cite	  these	  sources	  correctly	  using	  cloud-­‐based	  technology	  (Observational	  Notes,	  May	  19,	  2015).	  	   Cole’s	  lowest	  area	  is	  tied	  at	  25%	  for	  both	  the	  areas	  of	  Communication	  and	  Collaboration	  and	  Research	  and	  Information	  Fluency.	  	  When	  discussing	  this	  with	  Cole,	  he	  stated	  that	  he	  does	  not	  share	  much	  online.	  	  Cole	  does	  not	  share	  videos,	  blogs,	  or	  projects	  with	  others.	  	  He	  said	  that	  he	  likes	  to	  interact	  more	  with	  people	  in	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Table	  6.	  	  Lowest	  and	  highest	  student	  test	  scores	  as	  evidenced	  by	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  	  
Student	  Pseudonym	   	  Highest	  Score	   	  Lowest	  Score	  Cole	   Digital	  Citizenship	  100%	   Communication/Collaboration	  and	  Research/Information	  Fluency	  25%	  Sarah	   Critical	  Thinking	  100%	   Research/Information	  Fluency	  50%	  Ryan	   Critical	  Thinking	  75%	   Technology	  Operations	  25%	  Renee	   Critical	  Thinking,	  Digital	  Citizenship,	  and	  Technology	  Operations	  100%	   Communication/Collaboration	  and	  Research/Information	  Fluency	  50%	  Sophia	   Research/Information	  Fluency	  100%	   Creativity/Innovation,	  Critical	  Thinking,	  and	  Technology	  Operations	  25%	  Nick	   Critical	  Thinking	  100%	   Communication/Collaboration	  25%	  Erin	   Critical	  Thinking,	  Digital	  Citizenship,	  and	  Technology	  Operations	  100%	   Research/Information	  Fluency	  33.33%	  Sally	   Research/Information	  Fluency	  100%	   Critical	  Thinking	  25%	  Ally	   Creativity	  100%	   Technology	  Operations	  0%	  Tim	   Critical	  Thinking	  100%	   Technology	  Operations	  50%	  Tyler	   Creativity/Innovation,	  Communication/Collaboration,	  Research/Information	  Fluency,	  Critical	  Thinking,	  and	  Technology	  Operations	  50%	  
Digital	  Citizenship	  25%	  
Jeff	   Technology	  Operations	  100%	   Digital	  Citizenship	  40%	  Brian	   75%	  on	  all	  areas	  of	  the	  test	   	  Derek	   Creativity,	  Communication/Collaboration,	  Technology	  Operations	  75%	   Research/Information	  Fluency	  and	  Critical	  Thinking	  25%	  Dylan	   Research/Information	  Fluency	  100%	   Critical	  Thinking	  10%	  Abby	   Research/Information	  Fluency	  ad	  Critical	  Thinking	  100%	   Digital	  Citizenship	  0%	  Ariel	   Research/Information	  Fluency	  and	  Critical	  Thinking	  100%	   Communication/Collaboration	  25%	  	  person	  (Interview,	  May	  27,	  2012).	  	  	  I	  observed	  this	  to	  be	  true.	  	  Cole	  was	  very	  social	  during	  the	  group	  process	  sometimes	  talking	  off	  task	  and	  having	  to	  be	  re-­‐directed	  by	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his	  other	  group	  members.	  	  Sarah	  had	  to	  share	  the	  Google	  site	  with	  him	  and	  show	  him	  how	  to	  go	  to	  his	  email	  to	  open	  and	  edit	  the	  site	  (Observational	  Notes,	  May	  16,	  2015).	  	  	  	   Upon	  further	  review	  of	  the	  questions	  answered	  incorrectly	  on	  the	  test,	  Cole	  did	  not	  know	  that	  a	  pdf	  (portable	  document	  format	  that	  you	  can	  only	  view,	  navigate,	  print	  or	  forward	  to	  someone)	  file	  could	  not	  be	  shared	  and	  edited	  by	  others;	  did	  not	  know	  how	  to	  receive	  real-­‐time	  feedback	  from	  others	  in	  different	  areas	  of	  the	  country;	  and	  did	  not	  know	  that	  a	  collaborator	  is	  different	  than	  a	  viewer	  when	  sharing	  documents.	  	   When	  I	  shared	  the	  Research	  and	  Information	  Fluency	  score	  with	  Cole,	  he	  stated	  that	  he	  was	  not	  surprised.	  	  He	  stated	  that	  he	  needs	  help	  with	  “staring	  points”	  from	  the	  teacher	  as	  to	  what	  sites	  to	  go	  to	  in	  order	  to	  research	  (Interview,	  May	  27,	  2015).	  	  Teacher	  assistance	  was	  observed	  with	  Cole	  for	  research	  purposes	  (Observational	  Notes,	  May	  16,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Cole	  did	  not	  recognize	  the	  difference	  in	  domain	  endings	  for	  website	  reliability	  when	  researching:	  	  .com,	  .gov,	  .edu,	  etc.	  	   The	  second	  student,	  Sarah,	  received	  an	  overall	  test	  score	  of	  75%.	  	  Sarah’s	  highest	  score	  was	  a	  100%	  in	  the	  area	  of	  Critical	  Thinking	  and	  Problem	  Solving.	  	  I	  observed	  Sarah	  using	  critical	  thinking	  skills	  to	  dissect	  the	  classroom	  teacher’s	  PBL	  rubric	  to	  make	  sure	  that	  all	  aspects	  of	  the	  rubric	  were	  covered:	  	  fully	  explaining	  the	  psychological	  disorder;	  revealing	  how	  the	  disorder	  was	  detected;	  presenting	  both	  biological	  and	  physiological	  vies	  of	  the	  illness;	  and	  using	  creative	  means	  with	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technology	  to	  enhance	  presentations	  such	  as	  video,	  pictures,	  music,	  and	  animation.	  	  Sarah	  navigated	  through	  the	  Google	  Site	  to	  make	  sure	  all	  elements	  were	  included	  on	  the	  website	  (Observational	  Notes,	  May	  19,	  2015).	  	  	  	   Sarah’s	  weakest	  area,	  Research	  and	  Information	  Fluency,	  came	  in	  at	  a	  score	  of	  50%.	  	  Upon	  further	  review	  of	  the	  test,	  Sarah	  similar	  to	  Cole,	  did	  not	  recognize	  the	  difference	  in	  domain	  endings	  for	  website	  reliability	  when	  researching:	  	  .com,	  .gov,	  .edu,	  etc.	  	  Sarah	  used	  her	  class	  psychology	  book	  and	  a	  source	  index	  card	  that	  was	  previously	  created	  with	  teacher	  help	  as	  credible	  sources	  for	  research	  to	  help	  combat	  her	  weakness	  in	  this	  area	  (Observational	  Notes,	  May	  19	  and	  20,	  2015).	  	   The	  final	  student	  in	  Group	  1,	  Ryan	  scored	  highest	  in	  critical	  thinking	  and	  problem	  solving.	  	  When	  discussing	  this	  score	  with	  Ryan,	  he	  stated	  that	  he	  will	  graduate	  with	  honors	  and	  he	  has	  taken	  several	  higher-­‐level	  classes,	  which	  has	  challenged	  his	  thinking	  processes	  (Interview,	  May	  27,	  2015).	  	  	  	   Ryan	  was	  the	  member	  in	  the	  group	  that	  chose	  the	  software	  Google	  Sites	  to	  use	  due	  to	  a	  previous	  web	  design	  course	  that	  he	  had	  taken.	  	  He	  was	  also	  able	  to	  add	  a	  talking	  avatar	  (voki)	  to	  the	  site,	  which	  welcomed	  others	  to	  the	  site	  (Observational	  Notes,	  May	  16,	  17,	  and	  18).	  	  Ryan	  also	  figured	  out	  how	  to	  add	  HTML	  (hypertext	  markup	  language	  code)	  to	  insert	  a	  counter	  and	  added	  a	  Google	  gadget	  (Observation	  Notes,	  May	  19-­‐20,	  2015).	  	  	  	   Ryan	  scored	  lowest	  in	  Technology	  Skills	  and	  Operations.	  	  This	  was	  a	  surprise	  to	  him	  and	  myself	  due	  to	  the	  fact	  that	  Ryan	  has	  taken	  all	  of	  the	  technology	  courses	  offered	  at	  the	  school	  and	  seemed	  to	  be	  the	  leader	  in	  the	  group	  with	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technology	  skills	  showing	  others	  how	  to	  add	  images	  and	  links.	  	  He	  also	  created	  the	  counter,	  gadget,	  and	  the	  voki.	  	  (Observational	  Notes,	  May	  19-­‐20,	  2015).	  	  Ryan	  did	  admit	  to	  rushing	  during	  the	  test	  to	  finish.	  	  Upon	  further	  review	  of	  the	  test,	  Ryan	  missed	  questions	  on	  choosing	  the	  correct	  technology	  to	  complete	  certain	  tasks	  and	  the	  tools	  necessary	  on	  particular	  software	  to	  complete	  an	  assignment	  (Interview,	  May	  27,	  2015).	  	  Through	  Ryan’s	  research	  and	  critical	  thinking	  skills,	  he	  was	  able	  to	  figure	  out	  how	  to	  add	  HTML	  (hypertext	  markup	  language)	  code	  for	  the	  voki	  and	  counter	  as	  well	  as	  insert	  the	  gadget.	  	   Renee,	  the	  first	  member	  in	  Group	  2,	  scored	  a	  100%	  in	  the	  areas	  of	  critical	  thinking	  and	  problem	  solving;	  digital	  citizenship;	  and	  technology	  operations/	  concepts.	  	  	  Renee	  was	  the	  leader	  of	  the	  group	  suggesting	  the	  technology	  choice	  and	  showing	  others	  how	  to	  use	  Prezi	  (Observational	  Notes,	  May	  15,	  16,	  17,	  18,	  2015).	  	  Renee	  was	  not	  surprised	  that	  she	  scored	  so	  well	  in	  these	  areas	  especially	  in	  the	  area	  of	  technology	  operations	  and	  concepts	  because	  she	  had	  previously	  taken	  technology	  courses	  at	  the	  school	  (Interview,	  May	  27,	  2015).	  	  Renee	  tied	  at	  50%	  for	  the	  lowest	  scoring	  in	  the	  areas	  of	  communication	  and	  collaboration	  and	  research	  and	  information	  fluency.	  	  She	  was	  surprised	  at	  her	  lowest	  score	  in	  the	  area	  of	  communication	  and	  collaboration.	  	  “I	  think	  I	  communicate	  well!”	  (Interview,	  May	  27,	  2015).	  	  	  	   Upon	  further	  review	  of	  the	  test,	  Renee	  thought	  that	  a	  pdf	  document	  was	  a	  type	  of	  document	  that	  one	  could	  share	  for	  collaborative	  content	  and	  did	  not	  understand	  the	  concept	  of	  a	  collaborator	  list.	  	  	  She	  also	  thought	  that	  commercial	  
 114	  
sites	  were	  most	  reliable	  for	  information	  when	  researching	  online.	  	  Renee	  showcased	  her	  technology	  operation	  skills	  in	  her	  group	  and	  her	  communication	  skills	  with	  others	  were	  great	  with	  the	  group.	  	  The	  assessment	  was	  testing	  online	  communication	  and	  collaboration	  skills	  –	  not	  interpersonal	  communication	  skills.	  	   Sophia	  scored	  perfectly	  in	  the	  areas	  of	  research	  and	  information	  fluency.	  	  I	  observed	  Sophia	  completing	  much	  of	  the	  research	  online	  and	  in	  her	  psychology	  book	  to	  help	  her	  other	  group	  members.	  	  She	  definitely	  used	  her	  strength	  to	  help	  others	  in	  the	  group	  (Observational	  Notes,	  May	  15,	  16,	  17,	  18,	  2015).	  	  Sophia	  scored	  the	  lowest	  in	  technology	  operations	  and	  concepts;	  critical	  thinking;	  and	  creativity	  and	  innovation.	  	  Sophia	  did	  not	  agree	  with	  her	  creative	  score.	  	  “I	  am	  very	  creative!	  	  I	  do	  stink	  at	  technology	  though”	  (Interview,	  May	  27,	  2015).	  	  	  	  	   Upon	  further	  review	  of	  the	  test,	  Sophia	  had	  problems	  answering	  questions	  utilizing	  Power	  Point,	  the	  purpose	  of	  a	  CD-­‐ROM,	  spreadsheet	  or	  database,	  which	  showed	  her	  weaknesses	  in	  the	  area	  of	  technology	  operations	  and	  concepts.	  	  	  	   Nick	  scored	  a	  100%	  in	  the	  area	  of	  research	  and	  information	  fluency.	  	  His	  lowest	  area	  was	  in	  the	  area	  of	  communication	  and	  collaboration	  –	  a	  25%.	  	  When	  interviewed,	  Nick	  said	  he	  was	  very	  happy	  with	  his	  research	  and	  information	  score	  and	  felt	  he	  could	  have	  done	  better	  in	  other	  areas	  of	  the	  test.	  	  Similar	  to	  other	  students,	  Nick	  was	  surprised	  with	  his	  communication	  and	  collaboration	  score	  (Interview,	  May	  28,	  2015).	  	  	  	   Nick	  used	  his	  phone,	  psychology	  book,	  and	  laptop	  to	  research	  information	  for	  his	  disorder.	  	  Renee	  was	  the	  one	  who	  showed	  him	  how	  to	  use	  Prezi	  and	  how	  to	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become	  a	  collaborator	  with	  the	  software	  (Observational	  Notes,	  May	  17,	  18,	  19,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Nick	  did	  not	  know	  that	  a	  collaborator	  could	  edit	  a	  presentation,	  how	  to	  share	  a	  presentation	  offline,	  and	  how	  to	  share	  a	  document	  with	  an	  entire	  class.	  	   The	  last	  member	  in	  Group	  2,	  Erin,	  received	  a	  perfect	  score	  in	  the	  areas	  of	  critical	  thinking	  and	  problem	  solving;	  digital	  citizenship;	  and	  technology	  operations	  with	  concepts.	  	  Erin’s	  lowest	  area,	  a	  33.33%,	  was	  scored	  in	  research	  and	  information	  fluency.	  	  Erin	  was	  only	  surprised	  at	  her	  creativity	  score,	  which	  she	  said	  came	  in	  low	  at	  50%.	  	  “I	  am	  a	  colorful	  person!”	  (Interview,	  May	  28,	  2015).	  	  I	  observed	  Erin	  being	  very	  motivated	  with	  her	  PBL	  project	  using	  the	  laptop,	  on	  task,	  and	  even	  stating	  that	  she	  worked	  on	  the	  Prezi	  project	  at	  home	  (Observational	  Notes,	  May	  18,	  19,	  20,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Erin	  had	  troubles	  finding	  where	  to	  locate	  credible	  information	  online	  when	  researching.	  	  	  	   The	  first	  member	  in	  Group	  3,	  Sally,	  obtained	  a	  perfect	  score	  with	  research	  and	  information	  fluency.	  	  She	  scored	  lowest,	  a	  25%,	  in	  the	  areas	  of	  critical	  thinking	  technology	  operations/concepts,	  and	  creativity/innovation.	  	  When	  interviewed,	  Sally	  felt	  that	  the	  only	  area	  on	  the	  test	  that	  should	  be	  higher	  was	  creativity.	  	  Sally	  knew	  that	  she	  would	  score	  well	  in	  the	  areas	  of	  digital	  citizenship	  and	  research.	  	  She	  said	  she	  is	  in	  AP	  English	  and	  is	  used	  to	  completing	  research	  projects	  for	  this	  class	  and	  other	  classes.	  	  She	  stated	  that	  she	  is	  good	  at	  paraphrasing	  and	  correctly	  citing	  information	  (Interview,	  May	  27,	  2015).	  	  Sally	  was	  very	  excited	  when	  she	  began	  the	  project.	  	  She	  really	  enjoyed	  the	  fact	  that	  the	  group	  was	  going	  to	  use	  twitter	  and	  she	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was	  able	  to	  use	  her	  phone	  (Observational	  Notes,	  May	  14,	  2015).	  	  Sally	  was	  instrumental	  in	  finding	  other	  twitter	  pages	  that	  focus	  on	  eating	  disorders	  for	  her	  group	  (Observational	  Notes,	  May	  17,	  18,	  2015).	  	   Ally,	  another	  member	  in	  Group	  3,	  received	  a	  100%	  in	  creativity	  and	  innovation	  and	  a	  0%	  in	  technology	  operations/concepts.	  	  Ally	  agreed	  that	  creativity	  is	  her	  strong	  point.	  	  She	  said	  she	  does	  not	  complete	  much	  research	  online	  or	  collaborate	  online.	  	  She	  said	  she	  is	  more	  of	  a	  textbook	  person	  (Interview,	  May	  28,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Ally	  did	  not	  know	  how	  to	  work	  with	  a	  blog,	  scored	  low	  with	  questions	  concerning	  online	  presentation	  skills,	  and	  manipulating	  objects.	  	  When	  observing,	  Ally	  said	  she	  sometimes	  uses	  twitter	  but	  not	  much	  as	  the	  other	  group	  (Observational	  Notes,	  May	  14,	  2015)	  and	  she	  required	  help	  when	  re-­‐tweeting	  online	  (Observational	  Notes,	  May	  17).	  	  	  	   The	  third	  member	  in	  Group	  3,	  Tim,	  scored	  a	  100%	  in	  the	  area	  of	  critical	  thinking	  and	  problem	  solving.	  	  Tim’s	  lowest	  score,	  a	  50%,	  was	  in	  the	  area	  of	  technology	  operations/concepts.	  	  Tim	  was	  the	  group	  member	  that	  figured	  out	  that	  Twitter	  worked	  much	  better	  on	  a	  smart	  phone	  platform	  than	  a	  laptop	  (Observational	  Notes,	  May	  14,	  2015).	  	  Tim	  explained	  that	  he	  does	  a	  lot	  of	  research	  for	  this	  psychology	  class,	  English	  and	  Government.	  	  He	  makes	  sure	  that	  he	  always	  gives	  credit	  where	  credit	  is	  due	  when	  researching.	  	  Tim	  has	  taken	  all	  of	  the	  technology	  courses	  offered	  in	  his	  district	  so	  he	  was	  surprised	  that	  his	  lowest	  area	  consisted	  of	  technology	  operations/concepts	  	  (Interview,	  May	  28,	  2015).	  	  Upon	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further	  review	  of	  the	  test,	  Tim	  had	  trouble	  choosing	  the	  correct	  type	  of	  software	  to	  complete	  a	  particular	  task	  and	  manipulating	  graphs	  with	  spreadsheets.	  	   The	  last	  member	  in	  Group	  3,	  Tyler	  had	  a	  low	  overall	  score	  of	  45.83%	  on	  the	  test.	  	  His	  lowest	  area	  was	  digital	  citizenship	  at	  25%	  and	  all	  other	  areas	  he	  only	  scored	  a	  50%.	  	  Tyler	  admitted	  in	  his	  interview	  that	  he	  should	  have	  scored	  higher	  on	  all	  test	  areas,	  especially	  in	  the	  area	  of	  technology	  operations/concepts	  because	  he	  has	  taken	  all	  of	  the	  technology	  courses	  that	  the	  district	  had	  to	  offer.	  	  Tyler	  also	  admitted	  to	  rushing	  through	  the	  test,	  not	  taking	  it	  seriously,	  and	  had	  we	  he	  called	  “senioritis”	  (Interview,	  May	  27,	  2015).	  	  	  When	  observing,	  Tyler	  was	  very	  talkative	  –	  at	  times	  off	  task.	  	  He	  loved	  being	  able	  to	  use	  his	  phone	  for	  the	  project,	  although	  at	  times	  I	  noticed	  he	  was	  off	  task	  on	  his	  phone	  as	  well.	  	  Tyler	  was	  also	  very	  much	  in	  agreement	  to	  use	  Twitter	  because	  he	  was	  on	  the	  application	  so	  much	  and	  knew	  it	  so	  well	  (Observations,	  May	  14,	  15,	  and	  18,	  2015).	  	   Moving	  on	  to	  Group	  4,	  two	  members	  existed:	  	  Jeff	  and	  Brian.	  	  Brian	  scored	  a	  75%	  on	  all	  areas	  of	  the	  test.	  	  Upon	  further	  review	  of	  the	  test,	  Brian	  did	  have	  weaknesses	  in	  the	  area	  of	  defining	  a	  collaborator,	  how	  to	  share	  online	  documents,	  and	  knowing	  what	  software	  to	  chose	  to	  complete	  a	  particular	  task.	  	  He	  demonstrated	  this	  weakness	  when	  did	  not	  know	  what	  type	  of	  software	  to	  choose	  to	  complete	  his	  PBL	  mission.	  	  With	  the	  teacher’s	  help,	  Brian	  set	  up	  the	  blog	  and	  then	  required	  more	  assistance	  as	  how	  to	  share	  it	  with	  his	  partner	  (Observational	  Notes,	  May	  18,	  2015).	  	  When	  interviewed,	  Brian	  explained	  that	  he	  has	  taken	  all	  of	  the	  technology	  courses	  that	  the	  school	  has	  to	  offer	  but	  forgot	  about	  blogs	  when	  he	  was	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contemplating	  what	  software	  to	  use.	  	  He	  stated	  that	  with	  some	  assistance,	  once	  he	  was	  in	  the	  blog	  to	  edit	  he	  was	  able	  to	  make	  it	  look	  really	  nice	  with	  video,	  pictures,	  and	  color	  (Interview,	  May	  27,	  2016).	  	   Brian’s	  partner,	  Jeff,	  scored	  highest	  in	  the	  area	  of	  critical	  thinking/problem	  solving	  (75%)	  and	  lowest	  in	  the	  area	  of	  digital	  citizenship	  (40%).	  	  When	  interviewed,	  Jeff	  was	  not	  sure	  what	  digital	  citizenship	  was	  and	  when	  explained,	  he	  said	  he	  never	  really	  learned	  well	  in	  English	  class	  how	  to	  properly	  cite	  material	  and	  he	  never	  took	  a	  technology	  class	  before	  (Interview,	  May	  27,	  2015).	  	  Although	  I	  observed	  Jeff	  critically	  solve	  the	  problem	  of	  shedding	  light	  to	  the	  disorder	  of	  schizophrenia	  by	  using	  online	  sources	  and	  the	  class	  psychology	  book,	  I	  never	  observed	  any	  citing	  of	  material.	  	  He	  had	  to	  go	  back	  and	  look	  through	  his	  browser	  history	  to	  find	  the	  online	  sources	  for	  his	  partner	  when	  the	  partner	  was	  typing	  up	  the	  works	  cited	  portion	  of	  the	  blog	  (Observational	  Notes,	  May	  19,	  20,	  22,	  2015).	  	   The	  last	  group,	  Group	  5,	  consisted	  of	  four	  members:	  	  Derek,	  Dylan,	  Abby,	  and	  Ariel.	  	  Derek	  scored	  highest	  (a	  75%)	  in	  the	  areas	  of	  creativity/innovation,	  communication/collaboration,	  and	  technology	  skills/operations.	  	  Derek	  had	  taken	  all	  of	  the	  technology	  courses	  that	  the	  district	  had	  to	  offer,	  even	  taking	  a	  college	  credit	  css/html	  coding	  course.	  	  Therefore,	  he	  was	  not	  surprised	  that	  he	  scored	  higher	  in	  the	  technology	  skills/operations	  portion	  of	  the	  test.	  	  I	  observed	  Derek	  create	  a	  voki	  (talking	  avatar)	  but	  then	  he	  could	  not	  figure	  out	  how	  to	  insert	  the	  voki	  into	  Google	  Slides	  (Observational	  Notes,	  May	  21,	  2015).	  	  He	  joked	  that	  he	  should	  have	  scored	  a	  100%	  on	  all	  test	  areas.	  	  He	  said	  he	  felt	  that	  his	  critical	  thinking	  score	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should	  have	  been	  higher	  along	  with	  digital	  citizenship	  because	  one	  of	  his	  strong	  points	  is	  citing,	  not	  plagiarizing	  (Interview,	  May	  27,	  2015).	  	  	  	   Derek’s	  lowest	  test	  areas	  consisted	  of	  research/information	  fluency	  and	  critical	  thinking/problem	  solving	  at	  25%.	  	  Derek	  did	  not	  participate	  as	  much	  as	  others	  in	  the	  group.	  	  He	  chose	  the	  smallest	  portion	  of	  the	  presentation	  to	  complete	  on	  Google	  Slides;	  although	  he	  worked	  well	  and	  efficiently	  with	  the	  program	  (Observational	  Notes,	  May	  19,	  20,	  22,	  2015).	  	  One	  day,	  I	  observed	  him	  sleeping	  with	  his	  laptop	  closed	  instead	  of	  working	  during	  a	  portion	  of	  the	  class	  (Observational	  Notes,	  May	  20,	  2015).	  	  	   Dylan,	  the	  second	  member	  of	  Group	  5,	  scored	  a	  100%	  in	  the	  area	  of	  research	  and	  information	  fluency.	  	  His	  lowest	  score	  was	  a	  10%	  in	  critical	  thinking/problem	  solving.	  	  “I	  am	  not	  surprised	  that	  my	  critical	  thinking/problem	  solving	  score	  is	  low.	  	  All	  of	  my	  grades	  in	  my	  classes	  are	  low	  due	  to	  my	  lack	  of	  effort”	  (Interview,	  May	  28,	  2015).	  	  Dylan	  was	  observed	  completing	  research	  for	  the	  group	  adding	  to	  the	  biological	  and	  psychological	  effects	  of	  multiple	  personality	  disorders.	  	  He	  did	  not	  contribute	  much	  to	  adding	  any	  enhancements	  to	  the	  technology	  to	  try	  to	  make	  the	  presentation	  as	  reachable	  as	  possible	  to	  audience	  members	  (Observational	  Notes,	  May	  15,	  17,	  18,	  2015).	  	   Abby	  scored	  perfectly	  in	  the	  areas	  of	  research/information	  fluency	  and	  critical	  thinking/problem	  solving.	  	  Abby	  is	  a	  high	  level	  student	  who	  takes	  her	  work	  seriously.	  	  She	  contributed	  a	  lot	  to	  the	  group’s	  information	  on	  Google	  Slides	  and	  she	  even	  figured	  out	  how	  to	  embed	  a	  YouTube	  video	  on	  multiple	  personality	  disorders	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so	  that	  the	  audience	  members	  could	  better	  understand	  the	  disorder	  (Observational	  Notes,	  May	  21,	  2015).	  	  Abby	  scored	  lowest	  in	  the	  area	  of	  digital	  citizenship	  –	  a	  0%.	  	  When	  interviewed,	  Abby	  did	  not	  understand	  the	  test	  area	  of	  digital	  citizenship.	  	  When	  I	  told	  her	  it	  dealt	  with	  using	  credible/reliable	  information,	  paraphrasing,	  and	  giving	  credit	  where	  credit	  is	  due	  by	  citing	  sources,	  she	  explained:	  	  “That	  explains	  that.	  	  I	  have	  no	  idea	  how	  to	  do	  that”	  	  (Interview,	  May	  27,	  2015).	  	   The	  last	  member	  in	  Group	  5,	  Ariel,	  had	  two	  perfect	  scores	  in	  the	  area	  of	  research/information	  fluency	  and	  critical	  thinking/problem	  solving.	  	  Ariel	  takes	  her	  work	  seriously	  and	  was	  overheard	  saying	  that	  she	  worked	  a	  lot	  on	  the	  project	  at	  home	  (Observational	  Notes,	  May	  19,	  2015).	  	  Communication	  and	  collaboration	  was	  Ariel’s	  lowest	  score,	  at	  25%.	  	  I	  observed	  Ariel	  check	  her	  email	  when	  the	  Google	  Slides	  presentation	  was	  sent	  to	  her	  and	  sign	  in	  to	  become	  a	  collaborator	  with	  ease	  (Observational	  Notes,	  May	  14,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Ariel	  did	  not	  know	  how	  to	  digitally	  share	  a	  URL	  (uniform	  resource	  locator),	  get	  real-­‐time	  feedback	  on	  a	  presentation,	  and	  the	  difference	  between	  a	  collaborator	  and	  a	  viewer.	  	  	  	   Table	  7	  demonstrates	  whether	  or	  not	  the	  student’s	  highest	  and	  lowest	  score	  was	  viewed	  consistent	  or	  inconstant	  in	  comparison	  with	  scores	  from	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning.	  	  Both	  myself	  as	  the	  researcher	  and	  the	  student’s	  view	  is	  demonstrated	  with	  C	  being	  labeled	  as	  consistent	  and	  I	  as	  inconsistent.	  	  Student	  viewpoint	  is	  labeled	  as	  S.	  	  Researcher	  viewpoint	  is	  labeled	  with	  R.	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Table	  7.	  	  View	  of	  consistency	  of	  scores	  as	  evidenced	  by	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning	  
Student	  Pseudonym	   Highest	  Score	   View-­‐point	   Lowest	  Score	   View-­‐	  point	  Cole	   Digital	  Citizenship	  100%	   S	  =	  C	  R	  =	  C	   Communication/Collabora-­‐tion	  and	  Research/	  Information	  Fluency	  25%	   S	  =	  C	  R	  =	  C	  Sarah	   Critical	  Thanking	  100%	   S	  =	  C	  R	  =	  C	   Research/Information	  Fluency	  50%	   S	  =	  C	  R	  =	  C	  Ryan	   Critical	  Thinking	  75%	   S	  =	  C	  R	  =	  C	   Technology	  Operations	  25%	   S	  =	  I	  R	  =	  I	  Renee	   Critical	  Thinking,	  Digital	  Citizenship,	  and	  Technology	  Operations	  100%	   S	  =	  C	  R	  =	  C	   Communication/Collaboration	  and	  Research/Information	  Fluency	  50%	  
S	  =	  I	  R	  =	  C	  
Sophia	   Research/Information	  Fluency	  100%	   S	  =	  C	  R	  =	  C	   Creativity/Innovation,	  Critical	  Thinking,	  and	  Technology	  Operations	  25%	  
S	  =	  I	  R	  =	  C	  
Nick	   Critical	  Thinking	  100%	   S	  =	  C	  R	  =	  C	   Communication/Collabora-­‐tion	  25%	   S	  =	  I	  R	  =	  C	  Erin	   Critical	  Thinking,	  Digital	  Citizenship,	  and	  Technology	  Operations	  100%	   S	  =	  C	  R	  =	  C	   Research/Information	  Fluency	  33.33%	   S	  =	  C	  R	  =	  C	  Sally	   Research/Information	  Fluency	  100%	   S	  =	  C	  R	  =	  C	   Critical	  Thinking	  25%	   S	  =	  C	  R	  =	  C	  Ally	   Creativity	  100%	   S	  =	  C	  R	  =	  C	   Technology	  Operations	  0%	   S	  =	  C	  R	  =	  C	  Tim	   Critical	  Thinking	  100%	   S	  =	  C	  R	  =	  C	   Technology	  Operations	  50%	   S	  =	  C	  R	  =	  C	  Tyler	   Creativity/Innovation,	  Communication/Collaboration,	  Research/Information	  Fluency,	  Critical	  Thinking,	  and	  Technology	  Operations	  50%	  
S	  =	  C	  R	  =	  C	   Digital	  Citizenship	  25%	   S	  =	  C	  R	  =	  C	  
Jeff	   Technology	  Operations	  100%	   S	  =	  C	  R	  =	  C	   Digital	  Citizenship	  40%	   S	  =	  C	  R	  =	  C	  
 
(table continues) 
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Table	  7.	  	  View	  of	  Consistency	  of	  scores	  as	  evidenced	  by	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning	  (continued)	  
Student	  Pseudonym	   Highest	  Score	   View-­‐point	   Lowest	  Score	   View-­‐	  point	  Brian	   75%	  on	  all	  areas	  of	  the	  test	   S	  =	  C	  R	  =	  C	   75%	  on	  all	  areas	  of	  the	  test	   S	  =	  C	  R	  =	  C	  Derek	   Creativity,	  Communication/	  Collaboration,	  Technology	  Operations	  75%	   S	  =	  C	  R	  =	  C	   Research/Information	  Fluency	  and	  Critical	  Thinking	  25%	   S	  =	  I	  R	  =	  C	  Dylan	   Research/Information	  Fluency	  100%	   S	  =	  C	  R	  =	  C	   Critical	  Thinking	  10%	   S	  =	  C	  R	  =	  C	  Abby	   Research/Information	  Fluency	  ad	  Critical	  Thinking	  100%	   S	  =	  C	  R	  =	  C	   Digital	  Citizenship	  0%	   S	  =	  C	  R	  =	  C	  Ariel	   Research/Information	  Fluency	  and	  Critical	  Thinking	  100%	   S	  =	  C	  R	  =	  C	   Communication/Collaboration	  25%	   S	  =	  C	  R	  =	  C	  
	  *Note:	  	  C	  =	  Consistent	  I	  =	  Inconsistent	  S	  =	  Student	  R	  =	  Researcher	  	  	   In	  summary,	  according	  to	  the	  grading	  scale	  adopted	  by	  most	  districts	  in	  Ohio,	  eight	  students	  passed	  the	  Technology	  Skills	  Student	  Assessment	  by	  Atomic	  Learning.	  	  Based	  upon	  the	  above	  class	  average	  results,	  the	  class	  average	  was	  highest	  in	  the	  area	  of	  critical	  thinking	  and	  problem	  solving	  at	  66.76%.	  	   According	  to	  ISTE	  (2007)	  Standard	  4,	  students	  use	  critical	  thinking	  skills	  to	  plan	  and	  conduct	  research,	  manage	  projects,	  solve	  problems,	  and	  make	  informed	  decisions	  using	  appropriate	  digital	  tools	  and	  resources.”	  During	  the	  interview	  process,	  I	  was	  informed	  that	  these	  particular	  students	  have	  been	  exposed	  to	  both	  problem	  and	  project	  solving	  by	  the	  educator	  in	  this	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classroom	  and	  other	  educators	  in	  the	  district.	  	  Therefore	  these	  students	  are	  used	  to	  solving	  problems	  and	  creating	  authentic	  project	  (Interview,	  May	  28,	  2015).	  	  	  	   I	  observed	  students	  in	  each	  group	  using	  critical	  thinking	  skills	  to	  dissect	  the	  classroom	  teacher’s	  PBL	  rubric	  to	  make	  sure	  that	  all	  aspects	  of	  the	  rubric	  were	  covered:	  	  fully	  explaining	  the	  psychological	  disorder;	  revealing	  how	  the	  disorder	  was	  detected;	  presenting	  both	  biological	  and	  physiological	  views	  of	  the	  illness;	  and	  using	  higher	  level	  thinking	  with	  technology	  to	  enhance	  presentations	  such	  as	  video,	  pictures,	  music,	  animation,	  and	  HTML	  code	  –	  all	  elements	  of	  ISTE	  (2007)	  Standard	  4.	  	  ISTE	  (2007)	  Standard	  4	  states	  that	  students	  use	  critical	  thinking	  skills	  to	  “plan	  and	  conduct	  research,	  manage	  projects,	  solve	  problems,	  and	  make	  informed	  decisions	  using	  appropriate	  digital	  tools	  and	  resources.”	   	  	   The	  class	  average	  on	  the	  assessment	  was	  lowest	  in	  the	  area	  of	  communication	  and	  collaboration	  at	  50%.	  	  During	  the	  interview	  process,	  many	  students	  felt	  they	  could	  communicate	  and	  collaborate	  with	  others	  quite	  well.	  	  The	  Atomic	  assessment	  was	  not	  measuring	  interpersonal	  skills.	  	  The	  assessment	  was	  measuring	  online	  collaboration	  and	  communication.	  	  According	  to	  the	  assessment	  and	  my	  interviews,	  students	  need	  to	  work	  on	  knowing	  the	  difference	  between	  a	  collaborator	  and	  a	  viewer;	  how	  to	  connect	  and	  share	  with	  others	  online	  and	  offline;	  and	  require	  more	  experience	  in	  sharing	  projects,	  blogs,	  or	  videos	  with	  others	  online.	  	   Lastly,	  as	  I	  discovered	  through	  the	  assessment	  scores,	  observational	  and	  interview	  process,	  the	  technological	  strengths	  and	  weaknesses	  of	  the	  students	  the	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majority	  of	  the	  times	  aligned	  with	  their	  Atomic	  Learning	  assessment	  scores.	  	  Students	  were	  able	  to	  apply	  their	  strength	  whether	  it	  is	  in	  the	  area	  of	  technology	  skills,	  digital	  citizenship,	  critical	  thinking,	  research	  skills,	  communication/	  collaboration,	  or	  creativity	  to	  help	  with	  the	  project	  and	  to	  help	  others	  in	  the	  group.	  	  Students	  combated	  their	  weaknesses	  with	  student	  or	  teacher	  assistance.	  	  Students	  were	  motivated	  to	  complete	  this	  PBL	  mission	  through	  the	  ownership	  of	  choosing	  a	  problem	  that	  relates	  to	  a	  relatable	  issue,	  the	  choosing	  of	  the	  technology	  to	  solve	  the	  problem,	  and	  the	  use	  of	  their	  personal	  mobile	  devices.	  	  Previous	  learning	  and	  technological	  experiences	  contributed	  to	  much	  of	  the	  successes	  of	  the	  project-­‐based	  learning	  mission.	  	  	  Lastly,	  assistance	  from	  the	  teacher	  helped	  to	  move	  some	  students	  forward.	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  CHAPTER	  V	  CONCLUSIONS	  AND	  IMPLICATIONS	  	  This	  study	  employed	  both	  qualitative	  and	  quantitative	  means	  to	  analyze	  the	  choices	  students	  use	  to	  accomplish	  a	  project-­‐based	  learning	  mission,	  why	  certain	  technologies	  are	  chosen	  to	  accomplish	  a	  project-­‐based	  learning	  mission,	  and	  how	  students’	  technology	  choices	  during	  a	  project-­‐based	  learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores.	  This	  chapter	  will	  first	  review	  any	  assumptions	  and	  limitations	  involved	  in	  the	  study.	  	  Following	  the	  assumptions	  and	  limitations,	  I	  will	  the	  uncover	  conclusions	  and	  any	  further	  implications	  as	  aligned	  to	  each	  research	  question.	  
Assumptions	  and	  Limitations	  	   One	  limitation	  of	  this	  study	  is	  that	  the	  sample	  is	  limited	  to	  a	  certain	  type	  of	  student	  chosen	  by	  the	  researcher	  based	  upon	  geographical	  location	  (site-­‐based),	  age	  of	  the	  student	  (senior	  level),	  and	  enrollment	  in	  a	  core	  content	  subject	  area	  class	  (Psychology)	  which	  may	  create	  homogeneity.	  	  The	  sample	  is	  that	  of	  a	  convenience	  sampling	  meaning	  participants	  are	  selected	  based	  upon	  availability	  and	  access	  (Creswell,	  2012).	  	  The	  sample	  is	  limited	  to	  students	  enrolled	  in	  a	  content	  subject	  area	  during	  the	  researcher’s	  free	  “prep”	  period	  during	  a	  school	  day.	  	  A	  prep	  time	  for	  a	  teacher	  is	  a	  free	  period	  in	  which	  the	  teacher	  may	  use	  to	  reflect,	  create	  lesson	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plans,	  observe	  other	  methods	  of	  instruction,	  analyze	  data,	  grade	  papers,	  or	  complete	  any	  teaching	  task.	  Another	  limitation	  exists	  with	  the	  availability	  of	  technology	  with	  each	  student.	  	  Due	  to	  the	  fact	  that	  students	  were	  permitted	  to	  bring	  in	  and	  use	  technology	  devices	  they	  own	  outside	  of	  school	  into	  the	  classroom,	  several	  factors	  could	  affect	  a	  student’s	  technology	  choice:	  	  parental	  permission,	  access	  to	  technology,	  or	  student	  forgetfulness.	  	  	  Other	  limitations	  that	  I	  did	  not	  foresee	  when	  I	  observed	  and	  interviewed	  in	  the	  classroom,	  included	  the	  fact	  that	  some	  of	  the	  seniors	  had	  what	  they	  like	  to	  call	  “senioritis,”	  one	  student	  would	  not	  participate	  or	  talk	  at	  all	  in	  class,	  and	  one	  group	  had	  considerably	  more	  absences	  than	  the	  other	  groups.	  	  	  The	  students	  were	  towards	  the	  last	  month	  during	  the	  last	  year	  of	  their	  studies	  in	  high	  school	  and	  a	  couple	  students	  admitted	  to	  not	  taking	  the	  Atomic	  Learning	  assessment	  as	  seriously	  as	  they	  could.	  	  One	  student,	  as	  previously	  mentioned	  in	  the	  results	  section	  of	  this	  dissertation,	  refused	  to	  talk	  to	  the	  lead	  classroom	  teacher,	  myself,	  or	  other	  students,	  and	  participate	  in	  any	  classroom	  activities.	  	  Finally,	  Group	  4	  in	  my	  results	  section	  had	  only	  two	  members	  in	  their	  group	  and	  one	  was	  at	  times	  absent	  due	  to	  medical	  reasons.	  	  To	  combat	  these	  issues,	  I	  had	  to	  dig	  deeper	  into	  the	  interview	  process	  and	  assessment	  scores.	  	  	  Also,	  I	  had	  to	  exclude	  the	  non-­‐participating	  student	  from	  the	  research.	  According	  to	  Yin	  (2004)	  opportunities	  may	  occur	  due	  to	  being	  a	  participant	  observer:	  	  gaining	  access	  to	  a	  group	  that	  may	  otherwise	  be	  difficult	  to	  obtain;	  one	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can	  obtain	  a	  reality	  from	  the	  viewpoint	  of	  someone	  inside	  the	  case	  study	  versus	  out;	  and	  one	  has	  the	  ability	  to	  manipulate	  events	  such	  as	  calling	  meeting,	  interviews,	  obtaining	  records	  –	  all	  adding	  to	  the	  variety	  of	  the	  collection	  of	  data.	  	  Although	  my	  situation	  allowed	  for	  constant	  access	  for	  my	  research,	  I	  had	  to	  take	  into	  account	  observation	  bias.	  	  I	  know	  some	  of	  the	  students	  from	  a	  previous	  teacher-­‐student	  relationship.	  Observation	  bias	  may	  result	  from	  “over	  reliance	  on	  accessible	  or	  key	  informants,	  selective	  attention	  to	  dramatic	  events	  or	  statements,	  or	  both;	  the	  biases	  in	  effects	  of	  the	  presence	  of	  the	  inquirer	  in	  the	  site	  of	  investigations;	  and	  biases	  stemming	  from	  the	  effects	  of	  the	  respondents	  and	  the	  site	  of	  the	  inquirer”	  (Schwandt,	  2001,	  p.	  15).	  	  To	  combat	  this	  issue,	  I	  clearly	  stated	  my	  intention	  for	  being	  in	  the	  classroom	  and	  went	  over	  my	  observation	  protocol	  before	  any	  research	  or	  consent	  forms	  were	  handed	  out.	  	  I	  told	  the	  students	  I	  was	  not	  to	  discuss	  my	  personal	  class	  material	  with	  them	  or	  any	  personal	  matters	  during	  the	  observational	  process.	  	  I	  also	  told	  the	  students	  I	  was	  not	  able	  to	  help	  with	  any	  portion	  of	  the	  project-­‐based	  learning	  process.	  	  I	  also	  reassured	  the	  students	  that	  the	  observations	  and	  interviews	  in	  no	  way	  affected	  their	  grades	  so	  as	  to	  put	  the	  students	  to	  ease	  in	  order	  for	  them	  to	  act	  as	  natural	  as	  possible	  in	  their	  environment.	  	  I	  picked	  pseudonyms	  for	  the	  students	  in	  advance	  and	  in	  my	  mind	  and	  in	  observational	  field	  notes,	  referred	  to	  these	  students	  as	  pseudonyms	  to	  begin	  with	  to	  employ	  fairness	  and	  impartiality.	  	  After	  I	  administered	  the	  Atomic	  Learning’s	  Technology	  Skills	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Student	  Assessment,	  I	  did	  not	  look	  at	  this	  data	  until	  the	  end	  of	  the	  process	  when	  I	  shared	  the	  student	  scores	  with	  them.	  	  	  Although,	  I	  must	  admit	  at	  times,	  previous	  relationships	  had	  actually	  helped	  me	  divulge	  a	  deeper	  understanding	  into	  what	  is	  real.	  	  Philosophers	  like	  Hans-­‐Georg	  Gadamer	  argue	  that	  a	  sure	  path	  to	  knowledge	  is	  based	  in	  large	  part	  on	  a	  rehabilitation	  of	  the	  word	  prejudice.	  	  Prejudice	  can	  neither	  be	  eliminated	  nor	  set	  aside	  because	  it	  is	  an	  inescapable	  condition	  of	  being	  and	  knowing.	  	  Our	  understanding	  of	  our	  world	  and	  ourselves	  depends	  on	  having	  prejudgment.	  	  What	  we	  must	  do	  to	  achieve	  understanding	  is	  to	  reflect	  on	  prejudgment	  and	  distinguish	  enabling	  from	  disabling	  (Schwandt,	  2001,	  p.	  16).	  
Research	  Questions	  with	  Conclusions	  and	  Implications	  The	  first	  research	  question:	  	  “When	  given	  a	  choice,	  what	  technologies	  do	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?”	  was	  answered	  with	  a	  researcher-­‐created	  frequency	  chart.	  	  In	  the	  results	  section	  for	  hardware	  choice,	  students	  overwhelmingly	  chose	  laptops	  to	  complete	  a	  PBL	  mission,	  with	  smartphones	  coming	  in	  second	  to	  complete	  or	  enhance	  the	  mission.	  	  By	  enhancing,	  I	  mean	  that	  smartphones	  were	  used	  quite	  often	  by	  groups	  at	  home	  or	  at	  school	  to	  work	  on	  their	  project	  and	  used	  by	  students	  to	  contribute	  or	  comment	  on	  the	  presentations.	  	  Group	  3	  solely	  used	  smartphones	  to	  complete	  their	  project.	  	  In	  my	  results	  section	  for	  software	  choice,	  all	  students	  chose	  some	  sort	  of	  cloud-­‐based	  technology:	  	  Google	  Slides,	  Prezi,	  a	  blog,	  Twitter,	  and	  Google	  Sites.	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The	  results	  of	  the	  type	  of	  technology	  used	  by	  students	  in	  my	  study	  are	  in	  accordance	  with	  The	  Journal’s	  article	  written	  and	  recently	  released	  top	  ten	  major	  technology	  trends	  by	  Riedel	  (2014).	  	  This	  study	  was	  based	  upon	  a	  major	  study	  from	  the	  2013	  Speak	  Up	  Survey	  from	  Project	  Tomorrow.	  	  The	  top	  10	  trends	  with	  technology	  in	  education	  include	  1. Personal	  access	  to	  mobile	  devices	  2. Internet	  connectivity	  3. Use	  of	  video	  for	  class	  work	  and	  homework	  4. Mobile	  devices	  for	  schoolwork	  5. Using	  different	  tools	  for	  different	  tasks	  6. Paying	  attention	  to	  the	  digital	  footprint	  7. An	  increased	  interest	  in	  online	  learning	  8. Growth	  of	  student	  gaming	  9. Use	  of	  social	  media	  in	  schools	  10. Students	  rated	  laptops	  as	  the	  top	  choice	  for	  the	  devices	  that	  belong	  in	  the	  school	  (Riedel,	  2014).	  	  	  	  The	  results	  of	  this	  current	  study	  specifically	  align	  with	  trends	  1,	  2,	  3	  4,	  5,	  9,	  and	  10,	  which	  are	  discussed	  below.	  The	  first	  trend	  is	  students	  need	  access	  to	  personal	  access	  to	  mobile	  devices.	  	  Eighty	  nine	  percent	  of	  high	  school	  students	  have	  access	  to	  Internet-­‐connected	  smart	  phones	  and	  the	  classroom	  should	  allow	  students	  to	  use	  these	  easily	  accessible	  devices	  (Riedel,	  2014).	  	  My	  study	  demonstrated	  that	  when	  students	  are	  able	  to	  use	  their	  personal	  smartphones	  in	  the	  classroom,	  students	  are	  motivated	  to	  complete	  projects,	  are	  able	  to	  use	  phones	  for	  connectivity,	  to	  comment	  and	  collaborate,	  and	  for	  the	  majority	  of	  the	  time	  stay	  on	  task.	  The	  second	  trend,	  the	  way	  students	  connect	  to	  the	  Internet	  at	  home,	  show	  that	  the	  majority	  of	  students	  (64%)	  connect	  to	  the	  Internet	  at	  home	  via	  3G	  or	  4G	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enabled	  devices	  and	  23%	  connect	  via	  Internet-­‐enabled	  TV	  or	  Wii	  console	  versus	  traditional	  broadband	  means	  (Riedel,	  2014).	  	  My	  study	  demonstrated	  that	  students	  primarily	  use	  their	  phones	  or	  tablets	  when	  at	  home	  to	  connect.	  	  Students	  use	  their	  phones	  and	  laptops	  when	  at	  school	  to	  connect	  online.	  The	  third	  trend	  is	  the	  increase	  of	  using	  video	  for	  class	  work	  and	  homework.	  	  One	  third	  of	  students	  through	  their	  own	  initiative	  use	  video	  online	  to	  help	  with	  homework	  or	  class	  work.	  	  Video	  is	  a	  tool	  that	  has	  been	  on	  the	  rise	  in	  recent	  years	  with	  student	  projects	  in	  the	  school	  (Riedel,	  2014).	  	  In	  my	  study,	  many	  students	  realized	  the	  importance	  of	  video	  in	  their	  PBL	  project	  to	  enhance	  their	  project	  and	  to	  relate	  their	  problem	  better	  to	  the	  audience.	  	  	  The	  fourth	  trend,	  mobile	  devices	  for	  schoolwork,	  shows	  that	  students	  feel	  that	  mobile	  devices	  are	  very	  efficient	  in	  their	  day-­‐to-­‐day	  learning	  tasks.	  	  Students	  use	  mobile	  devices	  for	  anytime	  research,	  educational	  games,	  collaboration	  with	  peers,	  reminders/alerts	  for	  projects	  and	  homework,	  taking	  photos	  of	  assignments,	  in-­‐class	  polling,	  and	  even	  for	  texting	  the	  teacher	  with	  questions	  (Riedel,	  2014).	  	  In	  my	  study,	  71%	  of	  the	  students	  used	  their	  mobile	  devices	  (in	  this	  case	  smartphones)	  to	  field	  Mr.	  B.	  with	  questions,	  conduct	  research	  for	  their	  project-­‐based	  learning	  mission,	  collaborate/comment	  with	  each	  other,	  and	  interview	  for	  the	  PBL	  project.	  	  	  The	  fifth	  trend	  with	  technology	  in	  education	  according	  to	  The	  Journal,	  is	  that	  students	  choose	  different	  tools	  to	  complete	  different	  tasks.	  	  In	  other	  words	  the	  students	  are	  designing	  the	  best	  solutions	  to	  meet	  their	  specific	  needs.	  	  Students	  have	  been	  found	  using	  video,	  social	  media,	  cell	  phones,	  e-­‐readers,	  and	  laptops;	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however,	  tablets	  seemed	  not	  to	  fit	  in	  as	  much	  as	  the	  right	  tool	  for	  the	  academic	  tasks	  at	  hand	  (Riedel,	  2014).	  	  As	  noted	  in	  my	  research,	  video	  was	  used	  as	  an	  enhancement	  and	  audience	  respondent	  tool.	  	  Smart	  phones	  were	  used	  to	  collaborate,	  comment,	  and	  research.	  	  Social	  media	  such	  as	  Twitter	  and	  blogspot,	  were	  used	  to	  complete	  the	  educational	  task.	  	  Group	  3	  was	  very	  happy	  that	  the	  district	  unblocked	  and	  allowed	  access	  to	  Twitter	  to	  achieve	  their	  mission.	  	   The	  ninth	  trend,	  social	  media	  in	  schools,	  showed	  a	  clear	  disconnect	  in	  terms	  of	  the	  value	  of	  these	  tools.	  	  Today’s	  students	  are	  not	  looking	  at	  social	  media	  as	  a	  separate	  item,	  but	  an	  all-­‐encompassing	  part	  of	  they	  way	  they	  live	  their	  lives	  outside	  of	  school.	  	  They	  want	  to	  connect	  this	  part	  of	  their	  lives	  to	  their	  lives	  inside	  of	  the	  classroom	  (Riedel,	  2014).	  	  The	  project	  that	  I	  observed	  allowed	  students	  to	  bring	  social	  media	  into	  the	  classroom	  and	  the	  students	  answered	  with	  collaboration,	  motivation,	  and	  excellent	  finished	  interactive	  products.	  	  Bringing	  the	  way	  that	  students	  technologically	  learn	  outside	  of	  the	  classroom	  into	  the	  classroom	  relates	  to	  Vygotsky’s	  notions	  of	  “everyday	  vs.	  academic	  concepts	  and	  the	  zone	  of	  proximal	  development	  as	  a	  meeting	  place	  of	  these	  two	  types	  of	  concepts”	  (Vygotsky,	  1986,	  p.xi)	   The	  tenth	  and	  final	  trend	  shares	  what	  students	  ranked	  as	  the	  most	  important	  devices	  needed	  for	  their	  classroom	  experience.	  	  The	  majority	  of	  the	  students	  ranked	  laptops	  as	  their	  top	  choice	  and	  would	  like	  to	  be	  able	  to	  bring	  in	  their	  own	  mobile	  devices	  (Riedel,	  2014).	  	  I	  found	  this	  to	  be	  true	  in	  my	  study	  as	  well.	  	  Students	  chose	  a	  laptop	  the	  majority	  of	  the	  times	  to	  complete	  their	  work	  in	  school.	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The	  students	  in	  my	  study	  liked	  the	  fact	  that	  they	  were	  able	  to	  bring	  in	  their	  own	  smart	  phone	  devices,	  however	  would	  like	  the	  school	  to	  provide	  a	  laptop	  for	  each	  of	  them	  to	  complete	  necessary	  tasks.	  What	  does	  this	  all	  imply	  for	  educators,	  technology	  coordinators,	  administrators	  and	  parents?	  Research	  has	  shown	  that	  a	  disconnect	  exists	  between	  how	  students	  learn	  inside	  of	  school	  versus	  outside	  of	  school	  (BellSouth	  Foundation,	  2003;	  Bergin,	  1996;	  Cisco,	  2003	  &	  2004;	  The	  National	  Center	  for	  Educational	  Statistics,	  2009;	  Pitler,	  2011;	  Resnick,	  1987;	  U.S.	  Department	  of	  Education,	  2003;	  Zhao	  &	  Frank,	  2003).	  	  Research	  has	  also	  shown	  that	  Generation	  M	  enjoys	  having	  others	  view	  their	  products	  online	  and	  they	  tend	  to	  learn	  best	  visually	  and	  collaboratively.	  	  They	  are	  social	  activists,	  goal	  oriented,	  creators,	  and	  multitaskers	  (Cvetkovic	  &	  Lackie,	  (2009).	  Students	  should	  be	  allowed	  to	  access	  smart	  phones	  and	  use	  social	  media	  in	  the	  classroom	  to	  combat	  the	  disconnect	  that	  exits	  between	  how	  students	  learn	  inside	  of	  school	  versus	  outside	  of	  school.	  	  Smartphones	  may	  also	  be	  used	  by	  students	  to	  poll,	  take	  pictures	  of	  assignments,	  set	  up	  academic	  reminders,	  and	  to	  text	  the	  teacher	  with	  questions.	  	  	  Social	  media	  allows	  for	  collaboration,	  anytime/	  anywhere	  learning,	  and	  an	  integration	  of	  student	  home	  life	  with	  school	  life.	  In	  my	  study,	  smartphones	  were	  used	  to	  field	  questions,	  conduct	  interviews,	  research,	  collaborate	  and	  connect.	  	  Social	  media	  was	  used	  to	  complete	  an	  educational	  task	  as	  well	  as	  showcase	  to	  others	  online	  to	  view	  and	  comment	  upon.	  	  Social	  media	  is	  an	  integral	  part	  of	  Generation	  M’s	  lives.	  	  	  When	  social	  media	  is	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opened	  up	  as	  an	  opportunity	  in	  the	  classroom	  such	  as	  with	  my	  study,	  students	  respond	  with	  motivation,	  collaboration,	  the	  ability	  to	  work	  on	  the	  project	  both	  at	  home	  or	  at	  school,	  and	  excellent	  interactive	  finished	  products.	  	  My	  study	  is	  one	  of	  many	  success	  stories	  when	  students	  are	  permitted	  these	  opportunities.	  Students	  and	  teachers	  are	  pushing	  for	  one	  to	  one	  technology.	  	  Studies	  show	  the	  value	  and	  successes	  of	  a	  one	  to	  one	  technology	  initiative	  where	  students	  use	  technology	  both	  at	  home	  and	  school.	  	  	  Project	  Red	  conducted	  a	  national	  educational	  technology	  study	  focusing	  on	  student	  achievement	  and	  finances.	  	  Success	  stories	  of	  schools	  that	  have	  implemented	  a	  one	  to	  one	  technology	  initiative	  are	  relayed	  on	  their	  website	  with	  school	  districts	  all	  over	  the	  country	  including	  but	  not	  limited	  to	  Irving	  Independent	  in	  Texas,	  Sunnyside	  Unified	  in	  Arizona,	  Walled	  Lake	  in	  Michigan,	  Mooresville	  in	  North	  Carolina,	  and	  Parks	  Middle	  School	  in	  Georgia.	  	  	  Benefits	  of	  one-­‐to-­‐one	  technology	  cited	  by	  the	  districts	  in	  Project	  Red	  included	  an	  increase	  in	  student	  attendance,	  engagement,	  achievement,	  parent	  involvement,	  open	  enrollment,	  teacher	  leadership,	  curriculum	  alignment,	  proper	  classroom	  pedagogy,	  proper	  integration	  of	  technology,	  online	  gaming	  classes,	  teacher	  professional	  development,	  parental	  involvement	  with	  academics	  and	  online	  courses	  offered.	  	  Technology	  cost,	  discipline	  instances	  and	  overall	  negative	  student	  behavior	  decreased.	  	  Based	  upon	  my	  study	  and	  research,	  school	  systems	  need	  to	  look	  into	  the	  possibility	  of	  one	  to	  one	  technology	  for	  their	  students.	  	  	  Schools	  need	  to	  value,	  promote,	  and	  teach	  various	  cloud	  computing	  technologies.	  	  Cloud	  computing	  is	  an	  educational	  trend	  and	  this	  type	  of	  technology	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was	  the	  top	  choice	  by	  all	  students	  in	  my	  study.	  	  Benefits	  of	  cloud	  computing	  technologies	  in	  the	  classroom	  include	  the	  fact	  that	  teachers	  can	  supply	  information	  to	  students	  online;	  students	  can	  drop	  off	  projects	  digitally,	  students	  can	  work	  on	  projects	  together	  online,	  students	  can	  work	  on	  projects	  anytime/anywhere,	  teachers	  can	  grade	  projects	  anytime/anywhere,	  security	  measures	  can	  be	  put	  in	  place	  so	  that	  students	  do	  not	  tamper	  with	  each	  others	  projects,	  lessons	  can	  be	  conducted	  online,	  student	  to	  student	  or	  teacher	  to	  teacher	  communication	  is	  available,	  cost	  is	  free	  or	  low,	  and	  e-­‐learning	  is	  promoted	  (Fort,	  2014).	  	  	  School	  districts	  need	  to	  provide	  professional	  development	  for	  their	  staff	  on	  cloud	  computing	  technologies.	  	  The	  Consortium	  for	  School	  Networking	  (CoSN)	  identifies	  digital	  literacy	  among	  teachers	  as	  the	  number	  one	  challenge	  faced	  by	  education.	  	  Fewer	  than	  seven	  percent	  of	  schools	  have	  teachers	  that	  are	  technologically	  literate	  enough	  to	  effectively	  integrate	  technology	  into	  their	  lesson	  and	  thirty	  six	  percent	  of	  schools	  provide	  no	  professional	  development	  for	  technology	  at	  all	  (Sparks,	  2006).	  	  Teachers	  need	  not	  only	  to	  use	  technology	  in	  their	  teaching,	  they	  need	  to	  understand	  how	  to	  help	  students	  use	  technology	  to	  help	  guide	  their	  own	  learning	  (Collins	  &	  Halverson,	  2009).	  	  Schools	  need	  the	  right	  tools	  for	  professional	  development	  to	  improve	  teachers’	  technology	  skills	  in	  students.	  	  The	  single	  greatest	  impact	  on	  student	  achievement	  is	  increased	  teacher	  education	  (Borthwick	  &	  Pierson,	  2008).	  	  Studies	  have	  shown	  that	  students	  achieve	  more	  and	  are	  more	  engaged	  when	  taught	  by	  teachers	  who	  receive	  technology	  training	  (Owen,	  Farsali,	  Knezak,	  &	  Christensen,	  2005;	  Schacter,	  1999;).	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Due	  to	  the	  fact	  that	  Mr.	  B.	  in	  my	  study	  was	  well	  trained	  with	  various	  technologies,	  he	  was	  able	  to	  help	  students	  along	  with	  their	  projects	  even	  though	  his	  course	  was	  not	  a	  technology	  course.	  	  Many	  students	  in	  my	  study	  had	  taken	  previous	  technology	  course	  where	  cloud	  computing	  was	  taught	  and	  therefore,	  students	  were	  able	  to	  chose	  collaborative	  software	  and	  help	  others	  in	  the	  group	  that	  required	  assistance.	  	  Schools	  also	  need	  to	  make	  sure	  they	  have	  up	  to	  speed	  Internet	  and	  up	  to	  date	  browsers	  to	  support	  cloud	  technology.	  My	  study	  concluded	  that	  benefits	  exist	  when	  students	  are	  permitted	  to	  bring	  in	  personal	  devices.	  	  The	  students	  are	  able	  to	  research	  quickly,	  use	  applications	  that	  otherwise	  do	  not	  work	  well	  on	  other	  technological	  devices,	  field	  the	  teacher	  with	  questions,	  and	  comment	  on	  others’	  online	  collaborative	  work,	  and	  motivation	  to	  work	  with	  no	  instances	  of	  disciplinary	  action	  that	  I	  observed.	  	  Research	  states	  the	  benefits	  of	  BYOD	  include	  providing	  free	  Internet	  access	  and	  an	  opportunity	  for	  low	  cost	  Internet	  access	  at	  home,	  a	  decrease	  in	  disciplinary	  problems,	  registration	  of	  devices	  allows	  the	  school	  to	  find	  lost	  or	  stolen	  devices,	  and	  students	  were	  found	  the	  majority	  of	  times	  using	  their	  digital	  devices	  for	  educational	  purposes	  and	  activities.	  	  It	  should	  be	  noted	  that	  the	  districts	  that	  have	  successfully	  implement	  a	  BYOD	  policy	  had	  a	  powerful	  Wi-­‐Fi	  network,	  developed	  specific	  acceptable	  use	  policies,	  and	  communicated	  these	  policies	  clearly	  to	  parents,	  students	  and	  teachers	  (Lacey,	  2014).	  	  Schools	  need	  to	  create	  and	  implement	  a	  successful	  BYOD	  policy	  in	  order	  to	  reap	  these	  benefits.	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My	  second	  research	  question:	  	  Why	  does	  a	  student	  choose	  certain	  technologies	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission?	  was	  answered	  with	  observational	  field	  notes	  and	  interviews.	  	  The	  results	  of	  my	  study	  concluded	  that	  both	  internal	  and	  external	  factors	  that	  affected	  student	  technology	  choices	  became	  evident.	  	  Internal	  factors	  included:	  	  	  
• The	  level	  of	  student	  self-­‐efficacy	  
• Knowledge	  from	  exposure	  to	  technology	  (Many	  times	  a	  technology	  course	  was	  previously	  taken)	  
• Enjoyment	  of	  freedom	  to	  bring	  in	  personal	  mobile	  devices	  to	  the	  classroom	  
• Enjoyment	  and	  ease	  of	  collaboration	  
• Enjoyment	  of	  technological	  add-­‐ons	  or	  enhancements	  (music,	  video,	  gadgets,	  etc.)	  	  External	  factors	  included:	  
• Suggestion	  by	  a	  group	  member	  
• Teacher	  suggestion	  
• Students	  did	  not	  want	  personal	  devices	  stolen,	  damaged,	  or	  forgotten	  
• Students	  are	  able	  to	  see	  the	  progress	  of	  other	  students	  working	  on	  the	  project	  
• Others	  are	  able	  to	  see	  their	  work	  online	  and	  can	  contribute	  to	  their	  work	  
• Able	  to	  work	  on	  the	  technology	  anytime	  or	  anywhere:	  	  home	  or	  school	  	  I	  also	  found	  that	  students	  chose	  the	  software	  choice	  first	  to	  accomplish	  their	  project	  and	  then	  chose	  the	  hardware	  tool	  to	  work	  best	  with	  the	  software.	  	  Hardware	  was	  seen	  as	  the	  needed	  device	  to	  make	  the	  cloud	  based	  software	  work	  as	  best	  as	  possible.	  What	  does	  this	  all	  imply	  for	  educators,	  technology	  coordinators,	  administrators	  and	  parents?	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Students	  that	  have	  strong	  confidence	  (efficacy)	  in	  their	  technology	  skills	  and	  less	  anxiety	  are	  more	  likely	  to	  succeed.	  	  Students	  feel	  more	  self-­‐efficacious	  when	  building	  on	  what	  they	  already	  know	  (Schunk	  et	  al.,	  2005).	  	  As	  previously	  stated,	  studies	  concentrating	  on	  the	  internal	  factor	  of	  self-­‐efficacy	  affecting	  technology	  choice	  and	  use	  has	  been	  primarily	  centered	  around	  teacher	  self-­‐efficacy	  and	  at	  the	  college	  level.	  	  	  My	  study	  indicated	  that	  self-­‐efficacy	  and	  previous	  experiences	  are	  crucial	  components	  for	  secondary	  level	  students	  when	  choosing	  and	  using	  technology.	  	  Schools	  need	  to	  look	  at	  testing	  technology	  self-­‐efficacy	  and	  building	  experiences	  that	  increase	  technology	  self-­‐efficacy	  such	  as	  course	  offerings	  on	  cloud-­‐computing	  technologies	  even	  possibly	  a	  required	  ninth	  grade	  course	  to	  learn.	  	  Vyogtsky’s	  theory	  of	  social	  constructivism	  focuses	  on	  the	  interaction	  of	  learners	  with	  others	  for	  cognitive	  development	  terming	  his	  concept	  the	  zone	  of	  proximal	  development.	  	  The	  zone	  of	  proximal	  development	  is	  “the	  discrepancy	  between	  a	  child’s	  actual	  mental	  age	  and	  the	  level	  he	  reaches	  in	  solving	  problems	  with	  assistance”	  	  (Vygotsky,	  1986,	  p.	  	  187).	  	  Various	  technology	  courses	  could	  assist	  students	  with	  their	  technological	  zone	  of	  proximal	  development.	  	  Schools,	  as	  previously	  stated,	  need	  to	  also	  provide	  professional	  development	  for	  teachers	  on	  various	  technologies	  and	  example	  lesson	  plans,	  so	  that	  teachers	  can	  model	  technologies	  and	  assist	  students	  when	  needed.	  The	  ability	  for	  students	  to	  being	  in	  their	  own	  devices	  is	  an	  internal	  motivating	  factor	  when	  choosing	  technology.	  	  Again,	  BYOD	  is	  found	  in	  my	  study	  to	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be	  a	  positive	  motivating	  factor	  in	  the	  classroom.	  	  Schools	  need	  to	  look	  into	  a	  successful	  BYOD	  implementation	  policy.	  Collaboration	  again	  was	  found	  as	  an	  internal	  factor	  for	  my	  students	  when	  choosing	  technology.	  	  Generation	  M	  tends	  to	  learn	  best	  collaboratively	  (Cvetkovic	  &	  Lackie,	  2009;	  Lancaster	  &	  Stillman,	  2010).	  	  Mr.	  B.	  was	  a	  facilitator	  in	  the	  classroom	  and	  promoted	  learning	  activities,	  such	  as	  the	  PBL	  lesson,	  that	  encompasses	  the	  social	  constructivist	  framework.	  	  PBL	  and	  technology	  enriched	  learning	  environments	  are	  best	  conducted	  in	  a	  social	  constructivist	  environment	  where	  learning	  is	  done	  through	  the	  interactions	  of	  others	  as	  a	  social	  process	  (Dexter	  et	  al.,	  1999;	  Dwyer	  et	  al.,	  1990;	  Jonassen	  et	  al.,	  1995;	  Savery	  &	  Duffy,	  1995	  Verillon,	  2000)	  Constructivist	  teachers	  use	  more	  progressive	  teaching	  practices	  (student	  centered	  technology	  tools),	  are	  more	  apt	  to	  integrate	  technology,	  and	  are	  more	  likely	  to	  change	  teaching	  practices	  when	  necessary	  (Dexter	  et	  al.,	  2009;	  Overbay	  et	  al.,	  2010).	  	  Schools	  and	  educators	  need	  to	  focus	  on	  a	  constructivist	  framework	  where	  teachers	  are	  open	  to	  the	  social	  group	  process	  of	  learning	  and	  integrating	  technology	  into	  the	  classroom.	  Lastly,	  students	  enjoy	  technological	  add-­‐ons.	  	  Again,	  schools	  can	  offer	  courses	  to	  teach	  creative	  technological	  concepts.	  	  Creativity	  is	  the	  first	  standard	  listed	  in	  ISTE’s	  (2007)	  student	  technology	  standards.	  	  In	  his	  popular	  TED	  Talk,	  Ken	  Robinson	  (2006)	  states,	  “Learning	  a	  specific	  skill	  set	  doesn’t	  have	  the	  value	  in	  today’s	  world	  that	  it	  once	  did.	  	  Learning	  how	  to	  be	  more	  creative	  (and	  thus	  adaptable)	  –	  now	  that’s	  what	  prepares	  students	  for	  life	  beyond	  the	  classroom.”	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According	  to	  Kristen	  Hicks	  (2015)	  there	  are	  several	  ways	  to	  promote	  creativity	  in	  the	  classroom.	  	  First,	  she	  suggests	  not	  limiting	  the	  assignments	  to	  one	  format.	  	  Technological	  format	  such	  as	  creating	  a	  video,	  comic	  strip,	  or	  podcast	  allows	  more	  formats	  for	  the	  way	  a	  student	  can	  learn	  and	  showcase	  their	  creativity.	  	  In	  my	  study,	  Mr.	  B.	  and	  the	  students	  found	  this	  to	  be	  true:	  	  “This	  is	  way	  better	  being	  able	  to	  use	  technology	  –	  way	  better	  than	  writing	  a	  paper”	  (Interview,	  May	  27,	  2015).	  	  	  Hicks	  (2015)	  also	  suggests	  setting	  time	  aside	  for	  creativity	  in	  the	  classroom	  and	  she	  calls	  it	  working	  in	  a	  “genius	  time”	  into	  the	  school	  day.	  	  Provide	  technological	  tools	  and	  even	  crayons,	  clay,	  notebooks,	  or	  even	  just	  access	  to	  the	  library	  for	  the	  students	  to	  follow	  their	  passion	  and	  interests.	  	  In	  my	  study,	  students	  were	  more	  motivated	  to	  work	  on	  their	  PBL	  project	  because	  they	  were	  able	  to	  choose	  the	  topic:	  	  “We	  chose	  the	  topic	  because	  we	  feel	  like	  it’s	  a	  common	  issue	  for	  teenagers	  and	  we	  can	  present	  on	  this	  topic	  to	  help	  others”	  (Interview,	  May	  16,	  2015).	  	  Group	  2	  chose	  anxiety	  and	  obsessive-­‐compulsive	  order	  because	  they	  felt	  everyone	  has	  some	  sort	  of	  minimal	  aspect	  of	  the	  disorder	  (Interview,	  May	  16,	  2015).	  	  Group	  3	  chose	  eating	  disorders	  because	  they	  felt	  it	  was	  a	  common	  problem	  to	  which	  they	  could	  relate.	  	  They	  discussed	  binge	  eating	  and	  the	  majority	  of	  the	  group	  admitted	  to	  doing	  so	  when	  upset	  (Interview,	  May	  16,	  2015).	  	  Group	  5	  said:	  “We	  are	  big	  fans	  of	  the	  TV	  show	  The	  Walking	  Dead.	  	  	  One	  of	  the	  main	  characters	  has	  schizophrenia	  so	  it	  interested	  us.	  	  We	  also	  have	  watched	  the	  movie	  A	  Beautiful	  Mind	  and	  it	  showed	  how	  someone	  so	  smart	  could	  have	  problems	  too	  (Interview,	  May	  19,	  2015).	  	  Group	  5	  chose	  dissociative	  disorder	  because	  one	  member	  in	  the	  group	  was	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a	  friend	  with	  someone	  with	  personality	  disorders.	  	  It	  intrigued	  the	  student	  how	  multiple	  personalities	  could	  develop	  (Interview,	  May	  16,	  2015).	  	  	  Hicks	  (2015)	  suggests	  using	  technology	  to	  broaden	  the	  idea	  of	  assignments.	  	  She	  states	  that	  tech	  literacy	  is	  almost	  as	  important	  to	  succeeding	  in	  the	  world	  today	  as	  creativity	  and	  conveniently	  the	  two	  go	  hand	  in	  hand.	  	  Suggestions	  were	  made	  such	  as	  making	  educational	  videos,	  conducing	  interviews,	  using	  smartphones,	  Skyping,	  and	  the	  use	  of	  social	  media	  to	  help	  the	  students	  become	  better	  learners,	  use	  skills	  that	  will	  benefit	  them	  in	  finding	  jobs,	  and	  give	  them	  more	  incentive	  to	  care	  about	  what	  they	  do	  in	  the	  classroom.	  	  My	  study	  is	  an	  example	  where	  studies	  used	  technological	  tools	  (blog,	  Google	  Slides,	  Twitter,	  and	  Prezi)	  to	  creativity	  learn	  about	  information	  while	  learning	  technology	  skills	  and	  truly	  caring	  about	  the	  project	  outcome.	  	   External	  factors	  in	  my	  study	  also	  affected	  why	  students	  chose	  certain	  technologies.	  	  Some	  students	  chose	  a	  type	  of	  technology	  because	  another	  student	  or	  the	  teacher	  suggested	  the	  technology.	  	  Suggestions	  can	  only	  be	  made	  with	  previous	  knowledge	  and	  experience.	  	  Again,	  schools	  need	  to	  offer	  various	  technological	  course	  offerings	  for	  students	  and	  various	  technology	  professional	  development	  courses	  for	  teachers.	  	   Another	  external	  factor	  for	  choosing	  technology	  included	  the	  fact	  that	  students	  did	  not	  want	  their	  or	  their	  parents	  devices	  (in	  this	  case	  laptops,	  not	  smart	  phones).	  	  Teachers	  and	  students	  in	  my	  study	  were	  pushing	  for	  a	  one	  to	  one	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technology	  program	  for	  the	  school.	  	  Again,	  schools	  need	  to	  look	  into	  the	  possibility	  of	  implementing	  such	  a	  program	  in	  their	  district.	  	  	  	   The	  external	  factor	  of	  needing	  others	  to	  see	  and	  contribute	  to	  student	  work	  is	  a	  common	  motivational	  aspect	  for	  Generation	  M.	  	  Teachers	  need	  to	  focus	  on	  allowing	  students	  to	  choose	  projects	  that	  can	  be	  seen	  and	  contributed	  to	  by	  others.	  	  In	  my	  study,	  students	  thoroughly	  enjoyed	  other	  when	  students	  and	  others	  unknown	  added	  comments,	  tweets,	  likes,	  or	  visits	  to	  their	  projects.	  	  	  	   The	  last	  external	  factor	  found	  in	  my	  study	  is	  the	  necessity	  for	  anytime/	  anywhere	  learning.	  	  Schools	  can	  promote	  anytime/anywhere	  learning	  by	  teaching	  cloud	  computing	  technology,	  allowing	  mobile	  technology	  in	  the	  classroom,	  a	  BYOD	  policy	  and/or	  a	  one	  to	  one	  technology	  initiative.	  	  	  Again,	  the	  research	  along	  with	  my	  study	  shows	  the	  importance	  of	  the	  implementation	  of	  one	  to	  one	  technology,	  BYOD,	  and	  cloud	  computing	  technology	  in	  the	  classroom.	  	  Educators	  need	  to	  be	  able	  to	  aware	  of	  these	  technologies,	  personally	  use	  cloud-­‐computing	  technologies,	  and	  possibly	  take	  some	  professional	  development	  in	  this	  area.	  	  Schools	  need	  up	  to	  speed	  Internet	  access	  and	  up	  to	  date	  browsers	  to	  support	  cloud-­‐computing	  technologies.	  	  Students	  are	  choosing	  hardware	  centered	  upon	  cloud-­‐based	  technology.	  Schools	  also	  need	  to	  be	  aware	  of	  both	  internal	  and	  external	  factors	  that	  may	  affect	  student	  technology	  choice.	  	  The	  results	  of	  my	  study	  demonstrated	  the	  importance	  of	  internal	  factors	  such	  as	  self-­‐	  efficacy,	  previous	  knowledge,	  enjoyment	  of	  BYOD,	  enjoyment	  of	  collaboration,	  and	  enjoyment	  of	  technological	  add-­‐ons.	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External	  factors	  included	  technological	  knowledge	  from	  other	  students	  or	  the	  teacher	  promoting	  a	  need	  for	  various	  technology	  courses	  and	  professional	  development,	  the	  want	  for	  a	  one	  to	  one	  technology	  initiative	  so	  that	  students	  would	  not	  need	  to	  worry	  about	  bringing	  in	  personal	  or	  parental	  laptops,	  the	  need	  for	  others	  to	  see	  as	  well	  as	  contribute	  to	  student	  work,	  and	  the	  necessity	  for	  anytime/anywhere	  learning.	  	  	  	   My	  third	  and	  last	  question:	  	  How	  do	  students’	  technology	  choices	  during	  a	  Project-­‐based	  Learning	  mission	  align	  with	  their	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  scores?	  was	  answered	  by	  analyzing	  the	  assessment	  scores,	  interviews,	  and	  observations	  of	  the	  technology	  choices.	  	  My	  study	  concluded	  that	  the	  assessment	  strengths	  and	  weaknesses	  most	  likely	  determined	  why	  and	  what	  technologies	  they	  used.	  	  	  Based	  upon	  the	  chart	  created	  in	  Table	  7,	  100%	  of	  the	  time	  the	  researcher	  and	  the	  student	  agreed	  with	  the	  consistency	  of	  the	  highest	  scored	  areas	  of	  the	  test.	  	  Ninety-­‐four	  percent	  of	  the	  time,	  the	  view	  of	  the	  researcher	  was	  consistent	  with	  the	  lowest	  student	  score.	  	  The	  one	  discrepancy	  lay	  in	  the	  fact	  that	  a	  student	  rushed	  through	  his	  test	  (Ryan	  did	  admit	  to	  rushing	  during	  the	  test	  to	  finish;	  interview,	  May	  27,	  2015)	  and	  I	  knew	  his	  ability	  was	  much	  higher	  than	  what	  he	  showed	  due	  to	  the	  higher-­‐level	  classes	  taken	  by	  the	  student,	  the	  previous	  amount	  of	  technology	  classes	  taken,	  and	  one	  on	  one	  experience	  with	  the	  student.	  	   The	  student	  viewpoint	  in	  regards	  to	  the	  lowest	  scored	  area	  on	  the	  test	  was	  consistent	  59%	  of	  the	  time.	  	  The	  discrepancies	  lie	  in	  the	  fact	  that	  students	  admitted	  to	  rushing	  during	  the	  test	  or	  did	  not	  show	  true	  effort.	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• Ryan	  did	  admit	  to	  rushing	  during	  the	  test	  to	  finish	  (Interview,	  May	  27,	  2015).	  	  	  	  
• Derek	  joked	  that	  he	  should	  have	  scored	  a	  100%	  on	  all	  test	  areas.	  	  He	  said	  he	  felt	  that	  his	  critical	  thinking	  score	  should	  have	  been	  higher	  along	  with	  digital	  citizenship	  because	  one	  of	  his	  strong	  points	  is	  citing,	  not	  plagiarizing	  (Interview,	  May	  27,	  2015).	  	  Derek	  did	  not	  participate	  as	  much	  as	  others	  in	  the	  group.	  	  He	  chose	  the	  smallest	  portion	  of	  the	  presentation	  to	  complete	  on	  Google	  Slides;	  although	  he	  worked	  well	  and	  efficiently	  with	  the	  program	  (Observational	  Notes,	  May	  19,	  20,	  22,	  2015).	  	  One	  day,	  a	  portion	  of	  the	  class	  I	  observed	  him	  sleeping	  with	  his	  laptop	  closed	  instead	  of	  working	  (Observational	  Notes,	  May	  20,	  2015).	   	  	  The	  students	  misread	  what	  the	  test	  was	  actually	  testing.	  	  	  
• Renee	  thinks	  that	  she	  communicates	  well	  with	  people	  (Interview,	  May	  27,	  2015)	  and	  she	  did	  so	  with	  others	  in	  her	  group	  (Observational	  Notes,	  May	  15,	  16,	  17,	  18,	  2015).	  	  The	  assessment	  was	  testing	  online	  communication	  and	  collaboration	  skills	  –	  not	  interpersonal	  communication	  skills.	  	  	  	  	  Students	  may	  have	  inflated	  their	  abilities.	  	  	  
• Sophia	  did	  not	  agree	  with	  her	  creative	  score.	  	  “I	  am	  very	  creative!	  	  I	  do	  stink	  at	  technology	  though”	  (Interview,	  May	  27,	  2015).	  	  	  I	  observed	  Sophia	  primarily	  using	  the	  psychology	  book	  and	  researching	  online,	  however	  other	  members	  in	  her	  group	  came	  up	  with	  the	  idea	  to	  use	  the	  cloud	  based	  software	  Prezi,	  add	  music,	  and	  add	  images	  (Observational	  Notes,	  May	  15,	  16,	  17,	  18,	  2015).	  	  	  	  	  
• Nick	  was	  surprised	  with	  his	  communication	  and	  collaboration	  score	  (Interview,	  May	  28,	  2015).	  	  Upon	  further	  review	  of	  the	  test,	  Nick	  did	  not	  know	  that	  a	  collaborator	  could	  edit	  a	  presentation,	  how	  to	  share	  a	  presentation	  offline,	  and	  how	  to	  share	  a	  document	  with	  an	  entire	  class.	  	   What	  does	  this	  all	  imply	  for	  educators,	  technology	  coordinators,	  administrators	  and	  parents?	  	  First	  of	  all,	  it	  implies	  that	  a	  test	  that	  measures	  21st	  century	  skills	  such	  as	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment,	  is	  needed	  to	  determine	  student	  technological	  strengths	  and	  weaknesses.	  	  Strengths	  can	  be	  explored	  and	  weaknesses	  can	  be	  combated	  with	  assistance.	  	  Students	  can	  be	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grouped	  by	  varying	  technology	  strengths	  and	  weaknesses	  to	  help	  each	  other	  when	  needed.	  	  Lastly,	  consistencies	  and	  inconsistencies	  may	  be	  found	  between	  the	  teacher	  (researcher)	  and	  the	  student	  in	  regards	  to	  the	  scorings	  on	  the	  various	  ISTE	  (2007)	  standards	  for	  various	  reasons	  such	  lack	  of	  effort,	  misreading	  what	  the	  test	  was	  actually	  testing,	  and	  student	  inflated	  abilities.	  	   Overall	  in	  my	  study,	  students	  scored	  highest	  on	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  area	  of	  critical	  thinking	  (61.76%).	  	  “Critical	  thinking	  is	  one	  of	  education’s	  most	  central	  goals	  and	  one	  of	  its	  most	  valued	  outcomes.	  	  Fundamentally,	  critical	  thinking	  is	  just	  exercising	  the	  general	  forms	  of	  thought	  most	  conducive	  to	  sorting	  the	  true	  from	  the	  false	  –	  or,	  most	  bluntly,	  the	  art	  of	  being	  right.	  	  Thus,	  critical	  thinking	  is,	  as	  the	  Enlightment	  philosophers	  understood,	  central	  not	  only	  to	  intellectual	  progress	  but	  to	  all	  forms	  of	  social	  progress	  as	  well	  (van	  Gelder,	  2001).	  	  	  The	  fact	  that	  in	  my	  student	  the	  students	  scored	  highest	  in	  the	  area	  of	  critical	  thinking	  was	  a	  surprise	  because	  according	  to	  (Cvetkovic	  &	  Lackie,	  2009)	  Generation	  M	  tends	  to	  undervalue	  the	  acquisition	  of	  knowledge	  along	  with	  critical	  thinking.	  	  These	  authors	  also	  warn	  against	  generalizing	  the	  attributes	  of	  Generation	  M	  because	  they	  are	  such	  a	  diverse	  group	  of	  individuals.	  	  Educators	  need	  to	  utilize	  a	  variety	  of	  educational	  methods	  to	  reach	  this	  generation.	  	  	  The	  students	  in	  my	  study	  tended	  to	  be	  higher	  level	  seniors	  taking	  a	  variety	  of	  elective	  and	  advancement	  placement	  courses	  which	  could	  have	  contributed	  to	  critical	  thinking	  and	  problem	  solving	  coming	  in	  as	  the	  highest	  score.	  	  Although,	  I	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would	  argue	  that	  a	  score	  of	  61.76%	  is	  anything	  but	  high,	  however	  it	  is	  barely	  considered	  passing.	  Psychologist	  Deanna	  Kuhn	  (1991)	  studied	  hundreds	  of	  people	  from	  all	  walks	  of	  life.	  	  She	  found	  that	  over	  half	  of	  the	  population	  could	  not	  exhibit	  the	  basic	  skills	  of	  general	  reasoning	  and	  argument.	  	  The	  Higher	  Educational	  Division	  Department	  of	  Employment	  Education	  (DETYA)	  commissioned	  study	  concluded,	  “employers	  value	  this	  skill	  and	  can	  find	  it,	  but	  it	  is	  rare”	  	  (Nielson,	  2000).	  	  	  According	  to	  the	  Van	  Gelder’s	  (2001)	  Reason!	  Project	  at	  the	  University	  of	  Melbourne,	  schools	  can	  help	  promote	  critical	  thinking	  skills	  through	  five	  practices.	  	  First,	  motivation	  is	  needed.	  	  In	  other	  words	  the	  student	  should	  be	  deliberately	  practicing	  in	  order	  to	  improve	  skills.	  	  Second,	  guidance	  is	  needed.	  	  Students	  should	  have	  some	  way	  of	  knowing	  what	  to	  do	  next.	  	  Third,	  scaffolding	  is	  needed	  especially	  in	  the	  early	  stages.	  	  Ways	  of	  preventing	  inappropriate	  activity	  can	  be	  combated	  this	  way.	  	  Fourth,	  a	  graduated	  practice	  should	  exist.	  	  Cognitive	  tasks	  should	  increase	  gradually	  in	  difficulty.	  	  Fifth,	  feedback	  is	  required.	  	  The	  student	  should	  have	  some	  way	  of	  telling	  whether	  the	  activity	  was	  done	  correctly	  or	  incorrectly	  (van	  Gelder,	  2001).	  	  Further	  research	  on	  student	  technology	  and	  cognitive	  assessment	  needs	  to	  be	  completed	  in	  order	  to	  properly	  promote	  the	  acquisition	  of	  knowledge	  and	  cognitive	  skills	  in	  the	  classroom.	  Overall	  in	  my	  study,	  students	  scored	  lowest	  (50%)	  in	  the	  area	  of	  communication	  and	  collaboration.	  	  Generation	  M	  has	  the	  need	  for	  constant	  communication	  and	  online	  social	  interaction	  (Cvetkovic	  &	  Lackie,	  2009;	  Lancaster	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&	  Stillman,	  2010),	  so	  the	  fact	  that	  a	  portion	  of	  Generation	  M	  scored	  so	  low	  in	  this	  area	  in	  my	  study	  again	  was	  a	  surprise;	  however	  when	  I	  further	  looked	  at	  the	  data	  it	  was	  not.	  	  	  	  The	  students	  during	  the	  interview	  process	  thought	  that	  the	  Atomic	  assessment	  was	  measuring	  interpersonal	  skills	  with	  communication.	  	  This	  was	  not	  the	  case.	  	  The	  assessment	  was	  measuring	  online	  collaboration	  and	  communication.	  	  Further	  analysis	  of	  test	  results,	  observations,	  and	  interviews	  indicated	  that	  students	  needed	  to	  work	  on	  knowing	  the	  difference	  between	  a	  collaborator	  and	  a	  viewer;	  how	  to	  connect	  and	  share	  with	  others	  online	  and	  offline;	  more	  experience	  in	  working	  with	  and	  sharing	  projects,	  blogs,	  or	  videos;	  and	  the	  knowledge	  of	  what	  documents	  are	  editable	  versus	  shared.	  	  	  Generation	  M	  may	  be	  social	  but	  they	  may	  not	  know	  what	  they	  think	  they	  know	  in	  terms	  of	  social	  collaboration	  online	  to	  achieve	  academic	  tasks.	  	  	  Further	  research	  needs	  done	  in	  the	  online	  collaboration	  and	  communication	  skills	  of	  Generation	  M.	  	  Just	  because	  Generation	  collaboration	  and	  communication	  is	  a	  very	  important	  need	  of	  this	  generation,	  it	  does	  not	  mean	  this	  generation	  is	  always	  completing	  the	  collaboration/communication	  task	  in	  the	  best	  way	  possible.	  
Recommendations	  
	  Based	  upon	  my	  study	  and	  research,	  I	  have	  found	  that	  school	  systems	  need	  to	  look	  into	  the	  possibility	  of	  one	  to	  one	  technology	  for	  their	  students.	  	  Success	  stories	  of	  schools	  that	  have	  implemented	  a	  one	  to	  one	  technology	  initiative	  are	  relayed	  by	  Project	  Red	  (2015)	  with	  school	  districts	  all	  over	  the	  country,	  including	  but	  not	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limited	  to	  Irving	  Independent	  in	  Texas,	  Sunnyside	  Unified	  in	  Arizona,	  Walled	  Lake	  in	  Michigan,	  Mooresville	  in	  North	  Carolina,	  and	  Parks	  Middle	  School	  in	  Georgia.	  	  Benefits	  of	  this	  one	  to	  one	  technology	  study	  include	  an	  increase	  in	  student	  attendance,	  engagement,	  achievement,	  parent	  involvement,	  open	  enrollment,	  teacher	  leadership,	  curriculum	  alignment,	  proper	  classroom	  pedagogy,	  proper	  integration	  of	  technology,	  online	  gaming	  classes,	  teacher	  professional	  development,	  parental	  involvement	  with	  academics	  and	  online	  courses	  offered.	  	  	  	  Technology	  cost,	  discipline	  instances	  and	  overall	  negative	  student	  behavior	  decreased.	  	  	  Based	  upon	  my	  study,	  both	  the	  teacher	  and	  the	  students	  wanted	  a	  one	  to	  one	  technology	  initiative.	  	  Studies	  show	  the	  value	  and	  successes	  of	  a	  one	  to	  one	  technology	  initiative	  where	  students	  use	  technology	  both	  at	  home	  and	  school	  (Project	  Red,	  2015;	  Riedel,	  2014).	  	  Current	  shared	  school	  technology	  in	  my	  study	  was	  sparse.	  	  Both	  the	  teacher	  and	  the	  students	  were	  frustrated	  with	  the	  sign	  up	  process	  to	  use	  technology.	  	  The	  students	  also	  wanted	  a	  one	  to	  one	  technology	  initiative	  so	  that	  they	  would	  not	  need	  to	  worry	  about	  bringing	  in	  personal	  or	  parental	  laptops.	  	  The	  students	  suggested	  the	  school	  register	  the	  laptops	  or	  devices	  similar	  to	  what	  others	  schools	  do.	  	  The	  laptops	  or	  devices	  would	  be	  on	  the	  school	  server	  and	  network	  allowing	  the	  school	  to	  find	  a	  device	  if	  it	  is	  stolen	  or	  lost.	  	  The	  students	  also	  wanted	  the	  option	  that	  if	  he/she	  cares	  for	  the	  device	  and	  no	  damage	  exists,	  that	  he/she	  can	  buy	  it	  at	  a	  low	  cost	  from	  the	  district	  to	  keep	  at	  the	  end	  of	  the	  year.	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Schools	  need	  to	  value,	  promote,	  and	  teach	  various	  cloud	  computing	  technologies	  for	  both	  the	  teacher	  and	  the	  students	  (Fort,	  A,	  2014;	  Horizon	  Report,	  2011;	  Riedel,	  2014).	  	  One	  hundred	  percent	  of	  my	  students	  used	  some	  form	  of	  cloud-­‐based	  technology	  with	  their	  projects.	  	  My	  study	  recommends	  the	  need	  for	  provide	  professional	  development	  for	  staff	  on	  cloud	  computing	  technologies	  and	  class	  experiences	  for	  students.	  	  The	  success	  of	  the	  students	  in	  my	  study	  were	  many	  times	  derived	  from	  the	  fact	  that	  they	  had	  previously	  taken	  clou-­‐based	  technology	  courses	  or	  the	  fact	  that	  the	  teacher	  in	  this	  course	  was	  able	  to	  help	  them	  with	  cloud-­‐based	  technology	  due	  to	  his	  prior	  knowledge.	  	  Schools	  also	  need	  to	  make	  sure	  they	  have	  up	  to	  speed	  Internet	  and	  up	  to	  date	  browsers	  to	  support	  the	  cloud	  based	  technology.	  	  Furthermore,	  schools	  need	  to	  create	  and	  implement	  a	  successful	  BYOD	  policy	  in	  order	  to	  reap	  the	  benefits	  of	  social	  media,	  cloud	  computing	  technologies,	  and	  use	  of	  personal	  devices	  as	  evidenced	  by	  research	  (Lacey,	  2014).	  Self-­‐efficacy	  is	  commonly	  paired	  in	  relation	  to	  technology	  use	  (Cassidy	  &	  Eachus,	  2006;	  Hannafin	  &	  Land,	  1997;	  Hseih,	  Cho,	  &	  Schallert,	  2008;	  McCoy,	  2010;	  Niederhauser	  &	  Perkman,	  2008;	  Osborn,	  2001;	  Sang,	  Valcke,	  van	  Braak	  &	  Tondeur,	  2010;	  Schunk	  &	  Meece,	  2005;	  Wang	  &	  Newling,	  2002;	  Wang,	  Ertmer,	  &	  Newby,	  2004).	  	  My	  study	  indicated	  that	  self-­‐efficacy	  and	  previous	  experiences	  are	  crucial	  components	  for	  secondary	  level	  students	  when	  choosing	  and	  using	  technology.	  	  Self-­‐efficacy	  was	  listed	  as	  my	  first	  internal	  component	  as	  to	  why	  students	  chose	  a	  certain	  technology.	  	  Secondary	  level	  schools	  need	  to	  look	  at	  testing	  technology	  self-­‐
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efficacy	  and	  building	  experiences	  that	  increase	  technology	  self-­‐efficacy	  such	  as	  course	  offerings	  on	  cloud-­‐computing	  technologies.	  	  	  Schools	  and	  educators	  need	  to	  focus	  on	  a	  constructivist	  framework	  where	  teachers	  are	  open	  to	  the	  social	  process	  of	  learning	  and	  integrating	  technology	  into	  the	  classroom.	  	  Several	  studies	  have	  recognized	  the	  positive	  contribution	  of	  the	  constructivist	  approach	  to	  technology	  education	  (Dexter	  et	  al.,	  2009;	  Dwyer	  et	  al.,	  1990;	  Jonassen	  et	  al.,	  1995;	  Naismithet	  al.,	  	  2004;	  Overbay	  et	  al.,	  2010).	  	  The	  constructivist	  approach	  in	  my	  study	  led	  to	  a	  positive	  technology	  infused	  experience	  for	  both	  the	  teacher	  and	  the	  students.	  Current	  research	  shows	  a	  disconnect	  between	  learning	  inside	  versus	  outside	  of	  the	  classroom	  in	  respect	  to	  technology	  (Bergin,	  1996;	  BellSouth	  Foundation,	  2003;	  Cisco,	  2003	  &	  2004;	  The	  National	  Center	  for	  Educational	  Statistics,	  2009;	  Pitler,	  2011;	  Resnick,	  1987;	  U.S.	  Department	  of	  Education,	  2003;	  Zhao	  &	  Frank,	  2003)	  	  Social	  media	  in	  schools,	  showed	  a	  clear	  disconnect	  in	  terms	  of	  the	  value	  of	  these	  tools.	  	  Today’s	  students	  are	  not	  looking	  at	  social	  media	  as	  a	  separate	  item,	  but	  an	  all-­‐encompassing	  part	  of	  they	  way	  they	  live	  their	  lives	  outside	  of	  school.	  	  They	  want	  to	  connect	  this	  part	  of	  their	  lives	  to	  their	  lives	  inside	  of	  the	  classroom	  (Riedel,	  2014).	  How	  can	  an	  educator	  reach	  Generation	  M?	  	  In	  my	  study,	  smart	  phones	  were	  used	  to	  field	  questions,	  conduct	  interviews,	  research,	  collaborate	  and	  connect.	  	  Social	  media	  was	  used	  to	  complete	  an	  educational	  task	  as	  well	  as	  showcase	  to	  others	  online	  to	  view	  and	  comment	  upon.	  	  Social	  media	  is	  an	  integral	  part	  of	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Generation	  M’s	  lives.	  	  When	  social	  media	  is	  opened	  up	  as	  an	  opportunity	  in	  the	  classroom	  such	  as	  with	  my	  study,	  students	  respond	  with	  motivation,	  collaboration,	  the	  ability	  to	  work	  on	  the	  project	  both	  at	  home	  or	  at	  school,	  and	  excellent	  interactive	  finished	  products.	  	  My	  study	  is	  one	  of	  many	  success	  stories	  when	  students	  are	  permitted	  these	  opportunities.	  	  	  	  	   Finally,	  technology	  literacy	  is	  almost	  as	  important	  to	  succeeding	  in	  the	  world	  today	  as	  creativity	  and	  the	  two	  go	  hand	  in	  hand.	  	  Schools	  can	  help	  promote	  creativity	  skills	  through	  various	  practices.	  	  A	  test	  which	  measures	  technology	  literacy	  such	  as	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment	  is	  needed	  to	  determine	  student	  technological	  strengths	  and	  weaknesses.	  	  Strengths	  can	  be	  explored	  and	  weaknesses	  can	  be	  combated	  with	  assistance.	  	  Students	  can	  be	  grouped	  by	  varying	  technology	  strengths	  and	  weaknesses	  to	  help	  each	  other.	  	  Self-­‐reflection	  with	  the	  scores	  can	  also	  be	  achieved.	  	  	  
Suggestions	  for	  Further	  Research	  Currently,	  much	  of	  the	  research	  that	  has	  been	  done	  in	  regards	  to	  the	  affects	  of	  self-­‐efficacy	  to	  technology	  usage	  has	  been	  centered	  on	  the	  relationship	  of	  self-­‐efficacy	  in	  relation	  to	  teacher	  technology	  use	  or	  older	  students	  (Cassidy	  &	  Eachus,	  2006;	  Hannafin	  &	  Land,	  1997;	  McCoy,	  2010)	  and	  these	  studies	  have	  noted	  the	  crucial	  importance	  of	  having	  a	  positive	  self-­‐efficacy	  in	  relation	  to	  technology.	  	  Further	  studies	  need	  to	  be	  completed	  at	  the	  secondary	  level	  for	  teachers	  and	  students	  to	  gauge	  self-­‐efficacy	  in	  relationship	  to	  technology.	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Further	  research	  needs	  to	  be	  completed	  in	  order	  to	  properly	  promote	  the	  acquisition	  of	  critical	  thinking	  skills	  and	  collaborative	  communication	  in	  the	  classroom.	  	  High	  critical	  thinking	  and	  online	  communication	  skills	  are	  an	  essential	  in	  school	  and	  job	  success.	  	  Generation	  M	  tends	  to	  place	  less	  value	  on	  the	  acquisition	  of	  knowledge	  and	  critical	  thinking	  skills	  (Cvetkovic	  &	  Lackie,	  2009).	  	  In	  my	  study	  the	  class	  average	  was	  highest	  in	  the	  area	  of	  critical	  thinking	  and	  problem	  solving,	  yet	  coming	  in	  at	  a	  mere	  66.76%.	  	  	  Project-­‐based	  learning	  has	  many	  benefits	  including	  but	  not	  limited	  to:	  	  providing	  an	  environment	  for	  the	  promotion	  of	  the	  skills	  necessary	  for	  becoming	  successful	  and	  include	  the	  abilities	  for	  authentic	  learning,	  increased	  engagement,	  the	  fostering	  of	  higher-­‐order	  thinking	  skills	  as	  well	  as	  enabling	  deeper	  understandings	  of	  material,	  increase	  in	  student	  motivation,	  gains	  in	  academic	  achievement	  across	  the	  board,	  changes	  in	  group	  problem-­‐solving	  and	  work	  habits,	  and	  an	  increase	  in	  connections	  to	  previous	  material	  or	  skills	  learned	  (McGuinness,	  2005;	  Sidman-­‐Taveau	  et	  al.,	  2001;	  Thomas,	  2000).	  	  Further	  research	  needs	  to	  be	  done	  in	  regards	  to	  schools	  that	  promote	  project-­‐based	  learning	  across	  the	  curriculum.	  	  These	  studies	  would	  provide	  greater	  insight	  into	  the	  level	  of	  project-­‐based	  learning	  benefits.	  My	  study	  also	  proved	  that	  although	  Generation	  M	  may	  be	  social	  they	  do	  not	  know	  what	  they	  think	  they	  know	  in	  terms	  of	  social	  collaboration	  online	  to	  achieve	  academic	  tasks.	  	  The	  average	  score	  for	  communication	  and	  collaboration	  as	  a	  class	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was	  50%.	  	  Further	  research	  needs	  done	  on	  the	  online	  collaboration	  and	  communication	  as	  well	  as	  the	  critical	  thinking	  skills	  of	  Generation	  M.	  Further	  research	  also	  needs	  to	  be	  done	  in	  the	  type	  of	  technology	  that	  students	  want	  to	  use	  in	  the	  classroom	  both	  from	  a	  software	  and	  hardware	  choice.	  	  Administrators,	  teachers,	  and	  technology	  coordinators	  have	  a	  vested	  interested	  in	  knowing	  what	  type	  of	  technology	  students	  want	  to	  use	  in	  an	  educational	  setting	  in	  order	  to	  perhaps	  better	  plan	  for	  technology	  purchasing	  and	  meeting	  the	  wants/needs	  of	  the	  students.	  	  In	  my	  particular	  case	  study,	  76.47%	  of	  students	  used	  laptops,	  71%	  used	  smart	  phone,	  100%	  used	  smart	  boards,	  100%	  used	  smart	  pens,	  100%	  used	  cloud	  based	  technology,	  and	  .06%	  used	  an	  iPad.	  If	  I	  would	  have	  time	  in	  this	  study,	  I	  would	  have	  tested	  technology	  perception.	  	  Student	  technology	  perception	  scores	  could	  then	  be	  compared	  to	  actual	  technology	  scores	  as	  evidenced	  by	  such	  tests	  as	  Atomic	  Learning’s	  Technology	  Skills	  Student	  Assessment.	  	  Technology	  perception	  can	  give	  an	  educator	  an	  insight	  as	  to	  what	  the	  student	  “thinks”	  they	  know	  versus	  their	  actual	  knowledge.	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   APPENDIX	  A	  ISTE	  NATIONAL	  EDUCATIONAL	  STANDARDS	  FOR	  STUDENTS,	  	  TEACHERS,	  AND	  ADMINISTRATORS	  	  
ISTE	  Standards	  Students	  	  1.	  	  	  Creativity	  and	  innovation	  	   Students	  demonstrate	  creative	  thinking,	  construct	  knowledge,	  and	  develop	  innovative	  products	  and	  processes	  using	  technology.	  	   a.	   Apply	  existing	  knowledge	  to	  generate	  new	  ideas,	  products,	  or	  processes	  	   b.	  	  	  Create	  original	  works	  as	  a	  means	  of	  personal	  or	  group	  expression	  	   c.	   Use	  models	  and	  simulations	  to	  explore	  complex	  systems	  and	  issues	  	   d.	  	  	  Identify	  trends	  and	  forecast	  possibilities	  	  2.	  	  	  Communication	  and	  collaboration	  	   Students	  use	  digital	  media	  and	  environments	  to	  communicate	  and	  work	  collaboratively,	  including	  at	  a	  distance,	  to	  support	  individual	  learning	  and	  contribute	  to	  the	  learning	  of	  others.	  	   a.	   Interact,	  collaborate,	  and	  publish	  with	  peers,	  experts,	  or	  others	  employing	  a	  variety	  of	  digital	  environments	  and	  media	  	   b.	  	  	  Communicate	  information	  and	  ideas	  effectively	  to	  multiple	  audiences	  using	  a	  variety	  of	  media	  and	  formats	  	   c.	   Develop	  cultural	  understanding	  and	  global	  awareness	  by	  engaging	  with	  learners	  of	  other	  cultures	  	   d.	  	  	  Contribute	  to	  project	  teams	  to	  produce	  original	  works	  or	  solve	  problems	  	  3.	  	  	  Research	  and	  information	  fluency	  	   Students	  apply	  digital	  tools	  to	  gather,	  evaluate,	  and	  use	  information.	  	   a.	   Plan	  strategies	  to	  guide	  inquiry	  	   b.	  	  	  Locate,	  organize,	  analyze,	  evaluate,	  synthesize,	  and	  ethically	  use	  information	  from	  a	  variety	  of	  sources	  and	  media	  	   c.	   Evaluate	  and	  select	  information	  sources	  and	  digital	  tools	  based	  on	  the	  appropriateness	  to	  specific	  tasks	  	   d.	  	  	  Process	  data	  and	  report	  results	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4.	  	  	  Critical	  thinking,	  problem	  solving,	  and	  decision	  making	  	   Students	  use	  critical	  thinking	  skills	  to	  plan	  and	  conduct	  research,	  manage	  projects,	  solve	  problems,	  and	  make	  informed	  decisions	  using	  appropriate	  digital	  tools	  and	  resources.	  	   a.	   Identify	  and	  define	  authentic	  problems	  and	  significant	  questions	  for	  investigation	  	   b.	  	  	  Plan	  and	  manage	  activities	  to	  develop	  a	  solution	  or	  complete	  a	  project	  	   c.	   Collect	  and	  analyze	  data	  to	  identify	  solutions	  and/or	  make	  informed	  decisions	  	   d.	  	  	  Use	  multiple	  processes	  and	  diverse	  perspectives	  to	  explore	  alternative	  solutions	  	  5.	  	   Digital	  citizenship	  	   Students	  understand	  human,	  cultural,	  and	  societal	  issues	  related	  to	  technology	  and	  practice	  legal	  and	  ethical	  behavior.	  	   a.	   Advocate	  and	  practice	  safe,	  legal,	  and	  responsible	  use	  of	  information	  and	  technology	  	   b.	  	  	  Exhibit	  a	  positive	  attitude	  toward	  using	  technology	  that	  supports	  collaboration,	  learning,	  and	  productivity	  	   c.	   Demonstrate	  personal	  responsibility	  for	  lifelong	  learning	  	   d.	  	  	  Exhibit	  leadership	  for	  digital	  citizenship	  	  6.	  	  	  Technology	  operations	  and	  concepts	  	   Students	  demonstrate	  a	  sound	  understanding	  of	  technology	  concepts,	  systems,	  and	  operations.	  	   a.	   Understand	  and	  use	  technology	  systems	  	   b.	  	  	  Select	  and	  use	  applications	  effectively	  and	  productively	  	   c.	   Troubleshoot	  systems	  and	  applications	  	   d.	  	  	  Transfer	  current	  knowledge	  to	  learning	  of	  new	  technologies	  
ISTE	  Standards	  Teachers	  
	  1.	  	  	  Facilitate	  and	  inspire	  student	  learning	  and	  creativity	  	   Teachers	  use	  their	  knowledge	  of	  subject	  matter,	  teaching	  and	  learning,	  and	  technology	  to	  facilitate	  experiences	  that	  advance	  student	  learning,	  creativity,	  and	  innovation	  in	  both	  face-­‐to-­‐face	  and	  virtual	  environments.	  	   a.	   Promote,	  support,	  and	  model	  creative	  and	  innovative	  thinking	  and	  inventiveness	  	   b.	   Engage	  students	  in	  exploring	  real-­‐world	  issues	  and	  solving	  authentic	  problems	  using	  digital	  tools	  and	  resources	  	   c.	   Promote	  student	  reflection	  using	  collaborative	  tools	  to	  reveal	  and	  clarify	  students’	  conceptual	  understanding	  and	  thinking,	  planning,	  and	  creative	  processes	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   d.	  	   Model	  collaborative	  knowledge	  construction	  by	  engaging	  in	  learning	  with	  students,	  colleagues,	  and	  others	  in	  face-­‐to-­‐face	  and	  virtual	  environments	  	  2.	  	  	  Design	  and	  develop	  digital	  age	  learning	  experiences	  and	  assessments	  	   Teachers	  design,	  develop,	  and	  evaluate	  authentic	  learning	  experiences	  and	  assessments	  incorporating	  contemporary	  tools	  and	  resources	  to	  maximize	  content	  learning	  in	  context	  and	  to	  develop	  the	  knowledge,	  skills,	  and	  attitudes	  identified	  in	  the	  Standards•S.	  	   a.	   Design	  or	  adapt	  relevant	  learning	  experiences	  that	  incorporate	  digital	  tools	  and	  resources	  to	  promote	  student	  learning	  and	  creativity	  	   b.	  	  	  Develop	  technology-­‐enriched	  learning	  environments	  that	  enable	  all	  students	  to	  pursue	  their	  individual	  curiosities	  and	  become	  active	  participants	  in	  setting	  their	  own	  educational	  goals,	  managing	  their	  own	  learning,	  and	  assessing	  their	  own	  progress	  	   c.	   Customize	  and	  personalize	  learning	  activities	  to	  address	  students’	  diverse	  learning	  styles,	  working	  strategies,	  and	  abilities	  using	  digital	  tools	  and	  resources	  	   d.	  	  	  Provide	  students	  with	  multiple	  and	  varied	  formative	  and	  summative	  assessments	  aligned	  with	  content	  and	  technology	  standards,	  and	  use	  resulting	  data	  to	  inform	  learning	  and	  teaching	  	  3.	  	  	  Model	  digital	  age	  work	  and	  learning	  	   Teachers	  exhibit	  knowledge,	  skills,	  and	  work	  processes	  representative	  of	  an	  innovative	  professional	  in	  a	  global	  and	  digital	  society.	  	   a.	   Demonstrate	  fluency	  in	  technology	  systems	  and	  the	  transfer	  of	  current	  knowledge	  to	  new	  technologies	  and	  situations	  	   b.	   Collaborate	  with	  students,	  peers,	  parents,	  and	  community	  members	  using	  digital	  tools	  and	  resources	  to	  support	  student	  success	  and	  innovation.	  	   c.	   Communicate	  relevant	  information	  and	  ideas	  effectively	  to	  students,	  parents,	  and	  peers	  using	  a	  variety	  of	  digital	  age	  media	  and	  formats	  	   d.	  	  	  Model	  and	  facilitate	  effective	  use	  of	  current	  and	  emerging	  digital	  tools	  to	  locate,	  analyze,	  evaluate,	  and	  use	  information	  resources	  to	  support	  research	  and	  learning	  	  4.	  	  	  Promote	  and	  model	  digital	  citizenship	  and	  responsibility	  	   Teachers	  understand	  local	  and	  global	  societal	  issues	  and	  responsibilities	  in	  an	  evolving	  digital	  culture	  and	  exhibit	  legal	  and	  ethical	  behavior	  in	  their	  professional	  practices.	  	   a.	   Advocate,	  model,	  and	  teach	  safe,	  legal,	  and	  ethical	  use	  of	  digital	  information	  and	  technology,	  including	  respect	  for	  copyright,	  intellectual	  property,	  and	  the	  appropriate	  documentation	  of	  sources	  	   b.	  	  	  Address	  the	  diverse	  needs	  of	  all	  learners	  by	  using	  learner-­‐centered	  strategies	  providing	  equitable	  access	  to	  appropriate	  digital	  tools	  and	  resources	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   c.	   Promote	  and	  model	  digital	  etiquette	  and	  responsible	  social	  interactions	  related	  to	  the	  use	  of	  technology	  and	  information	  	   d.	  	  	  Develop	  and	  model	  cultural	  understanding	  and	  global	  awareness	  by	  engaging	  with	  colleagues	  and	  students	  of	  other	  cultures	  using	  digital	  age	  communication	  and	  collaboration	  tools	  	  5.	  	  	  Engage	  in	  professional	  growth	  and	  leadership	  	   Teachers	  continuously	  improve	  their	  professional	  practice,	  model	  lifelong	  learning,	  and	  exhibit	  leadership	  in	  their	  school	  and	  professional	  community	  by	  promoting	  and	  demonstrating	  the	  effective	  use	  of	  digital	  tools	  and	  resources.	  	   a.	   Participate	  in	  local	  and	  global	  learning	  communities	  to	  explore	  creative	  applications	  of	  technology	  to	  improve	  student	  learning	  	   b.	  	  	  Exhibit	  leadership	  by	  demonstrating	  a	  vision	  of	  technology	  infusion,	  participating	  in	  shared	  decision	  making	  and	  community	  building,	  and	  developing	  the	  leadership	  and	  technology	  skills	  of	  others	  	   c.	   Evaluate	  and	  reflect	  on	  current	  research	  and	  professional	  practice	  on	  a	  regular	  basis	  to	  make	  effective	  use	  of	  existing	  and	  emerging	  digital	  tools	  and	  resources	  in	  support	  of	  student	  learning	  	   d.	  	  	  Contribute	  to	  the	  effectiveness,	  vitality,	  and	  self-­‐	  renewal	  of	  the	  teaching	  profession	  and	  of	  their	  school	  and	  community	  
	  
	  
ISTE	  Standards	  Administrators	  
	  1.	  	  	  Visionary	  leadership	  	   Educational	  Administrators	  inspire	  and	  lead	  development	  and	  implementation	  of	  a	  shared	  vision	  for	  comprehensive	  integration	  of	  technology	  to	  promote	  excellence	  and	  support	  transformation	  throughout	  the	  organization.	  	   a.	   Inspire	  and	  facilitate	  among	  all	  stakeholders	  a	  shared	  vision	  of	  purposeful	  change	  that	  maximizes	  use	  of	  digital-­‐age	  resources	  to	  meet	  and	  exceed	  learning	  goals,	  support	  effective	  instructional	  practice,	  and	  maximize	  performance	  of	  district	  and	  school	  leaders	  	   b.	  	  	  Engage	  in	  an	  ongoing	  process	  to	  develop,	  implement,	  and	  communicate	  technology-­‐infused	  strategic	  plans	  aligned	  with	  a	  shared	  vision	  	   c.	   Advocate	  on	  local,	  state	  and	  national	  levels	  for	  policies,	  programs,	  and	  funding	  to	  support	  implementation	  of	  a	  technology-­‐infused	  vision	  and	  strategic	  plan	  	   d.	  	  	  Ensure	  effective	  practice	  in	  the	  study	  of	  technology	  and	  its	  infusion	  across	  the	  curriculum	  	   e.	  	  	   Promote	  and	  participate	  in	  local,	  national,	  and	  global	  learning	  communities	  that	  stimulate	  innovation,	  creativity,	  and	  digital	  age	  collaboration	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2.	  	  Digital	  age	  learning	  culture	  	   Educational	  Administrators	  create,	  promote,	  and	  sustain	  a	  dynamic,	  digital-­‐age	  learning	  culture	  that	  provides	  a	  rigorous,	  relevant,	  and	  engaging	  education	  for	  all	  students.	  	   a.	   Ensure	  instructional	  innovation	  focused	  on	  continuous	  improvement	  of	  digital-­‐age	  learning	  	   b.	  	  	  Model	  and	  promote	  the	  frequent	  and	  effective	  use	  of	  technology	  for	  learning	  	   c.	   Provide	  learner-­‐centered	  environments	  equipped	  with	  technology	  and	  learning	  resources	  to	  meet	  the	  individual,	  diverse	  needs	  of	  all	  learners	  	  3.	  	  	  Excellence	  in	  professional	  practice	  	   Educational	  Administrators	  promote	  an	  environment	  of	  professional	  learning	  and	  innovation	  that	  empowers	  educators	  to	  enhance	  student	  learning	  through	  the	  infusion	  of	  contemporary	  technologies	  and	  digital	  resources.	  	   a.	   Allocate	  time,	  resources,	  and	  access	  to	  ensure	  ongoing	  professional	  growth	  in	  technology	  fluency	  and	  integration	  	   b.	  	  	  Facilitate	  and	  participate	  in	  learning	  communities	  that	  stimulate,	  nurture	  and	  support	  administrators,	  faculty,	  and	  staff	  in	  the	  study	  and	  use	  of	  technology	  	   c.	   Promote	  and	  model	  effective	  communication	  and	  collaboration	  among	  stakeholders	  using	  digital	  age	  tools	  	   d.	  	  	  Stay	  abreast	  of	  educational	  research	  and	  emerging	  trends	  regarding	  effective	  use	  of	  technology	  and	  encourage	  evaluation	  of	  new	  technologies	  for	  their	  potential	  to	  improve	  student	  learning	  	  4.	  	  	  Systemic	  improvement	  	   Educational	  Administrators	  provide	  digital	  age	  leadership	  and	  management	  to	  continuously	  improve	  the	  organization	  through	  the	  effective	  use	  of	  information	  and	  technology	  resources.	  	   a.	   Lead	  purposeful	  change	  to	  maximize	  the	  achievement	  of	  learning	  goals	  through	  the	  appropriate	  use	  of	  technology	  and	  media-­‐rich	  resources	  	   b.	  	  	  Collaborate	  to	  establish	  metrics,	  collect	  and	  analyze	  data,	  interpret	  results,	  and	  share	  findings	  to	  improve	  staff	  performance	  and	  student	  learning	  	   c.	   Recruit	  and	  retain	  highly	  competent	  personnel	  who	  use	  technology	  creatively	  and	  proficiently	  to	  advance	  academic	  and	  operational	  goals	  	   d.	  	  	  Establish	  and	  leverage	  strategic	  partnerships	  to	  support	  systemic	  improvement	  	   e.	  	  Establish	  and	  maintain	  a	  robust	  infrastructure	  for	  technology	  including	  integrated,	  interoperable	  technology	  systems	  to	  support	  management,	  operations,	  teaching,	  and	  learning	  	  5.	  	  	  Digital	  citizenship	  	   Educational	  Administrators	  model	  and	  facilitate	  understanding	  of	  social,	  ethical	  and	  legal	  issues	  and	  responsibilities	  related	  to	  an	  evolving	  digital	  culture.	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   a.	   Ensure	  equitable	  access	  to	  appropriate	  digital	  tools	  and	  resources	  to	  meet	  the	  needs	  of	  all	  learners	  	   b.	  	  	  Promote,	  model	  and	  establish	  policies	  for	  safe,	  legal,	  and	  ethical	  use	  of	  digital	  information	  and	  technology	  	   c.	   Promote	  and	  model	  responsible	  social	  interactions	  related	  to	  the	  use	  of	  technology	  and	  information	  	   d.	  	  	  Model	  and	  facilitate	  the	  development	  of	  a	  shared	  cultural	  understanding	  and	  involvement	  in	  global	  issues	  through	  the	  use	  of	  contemporary	  communication	  and	  collaboration	  tools’	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  APPENDIX	  B	  	  OHIO	  TECHNOLOGY	  ACADEMIC	  CONTENT	  STANDARDS	  
	  
	  
Standard	  1:	  Nature	  of	  Technology	  
	  Students	  develop	  an	  understanding	  of	  technology,	  its	  characteristics,	  scope,	  core	  concepts*	  and	  relationships	  between	  technologies	  and	  other	  fields.	  	  Students	  learn	  that	  technology	  extends	  human	  potential	  by	  allowing	  people	  to	  do	  things	  more	  efficiently	  than	  they	  would	  otherwise	  be	  able	  to.	  	  	  	  Students	  learn	  that	  useful	  technological	  development	  is	  a	  product	  of	  human	  knowledge,	  creativity,	  invention,	  innovation,	  motivation	  and	  demand	  for	  new	  products	  and	  systems.	  	  They	  learn	  that	  the	  natural	  and	  human-­‐made	  designed	  worlds	  are	  different,	  and	  that	  tools	  and	  materials	  are	  used	  to	  alter	  the	  environment.	  	  	  	  Students	  learn	  that	  the	  development	  of	  emerging	  technology	  is	  exponential,	  driven	  by	  history,	  design,	  commercialization,	  and	  shaped	  by	  creative/inventive	  thinking,	  economic	  factors	  and	  cultural	  influences.	  	  	  	  *The	  core	  concepts	  of	  technology	  include	  systems,	  resources,	  requirements,	  optimization	  and	  trade-­‐offs,	  processes	  and	  controls.	  	  
Standard	  2:	  Technology	  and	  Society	  Interaction	  
	  Students	  recognize	  interactions	  among	  society,	  the	  environment	  and	  technology,	  and	  understand	  technology's	  relationship	  with	  history.	  	  Consideration	  of	  these	  concepts	  forms	  a	  foundation	  for	  engaging	  in	  responsible	  and	  ethical	  use	  of	  technology.	  	  Students	  learn	  that	  the	  interaction	  between	  society	  and	  technology	  has	  an	  impact	  on	  their	  lives	  and	  that	  technology	  may	  have	  unintended	  consequences	  which	  may	  be	  helpful	  or	  harmful.	  	  They	  learn	  that	  interaction	  of	  technology	  will	  affect	  the	  economy,	  ethical	  standards,	  environment	  and	  culture.	  	  	  	  Students	  evaluate	  the	  impact	  of	  products	  or	  systems	  by	  gathering	  and	  synthesizing	  information,	  analyzing	  trends	  and	  drawing	  conclusions.	  	  Students	  analyze	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technological	  issues	  and	  the	  implications	  of	  using	  technology.	  	  They	  acquire	  technologicalunderstanding	  and	  develop	  attitudes	  and	  practices	  that	  support	  ethical	  decision-­‐making	  and	  lifelong	  learning.	  	  
Standard	  3:	  Technology	  for	  Productivity	  Applications	  
	  Students	  learn	  the	  operations	  of	  technology	  through	  the	  usage	  of	  technology	  and	  productivity	  tools.	  	  Students	  use	  computer	  and	  multimedia	  resources	  to	  support	  their	  learning.	  	  Students	  understand	  terminology,	  communicate	  technically	  and	  select	  the	  appropriate	  technology	  tool	  based	  on	  their	  needs.	  	  They	  use	  technology	  tools	  to	  collaborate,	  plan	  and	  produce	  a	  sample	  product	  to	  enhance	  their	  learning	  and	  solve	  problems	  by	  investigating,	  troubleshooting	  and	  experimenting	  using	  technical	  resources.	  
	  
Standard	  4:	  Technology	  and	  Communication	  Applications	  
	  Students	  use	  an	  array	  of	  technologies	  and	  apply	  design	  concepts	  to	  communicate	  with	  multiple	  audiences,	  acquire	  and	  disseminate	  information	  and	  enhance	  learning.	  	  Students	  acquire	  and	  publish	  information	  in	  a	  variety	  of	  media	  formats.	  	  They	  incorporate	  communication	  design	  principles	  in	  their	  work.	  	  They	  use	  technology	  to	  disseminate	  information	  to	  multiple	  audiences.	  	  Students	  use	  telecommunication	  tools	  to	  interact	  with	  others.	  	  They	  collaborate	  in	  real-­‐time	  with	  individuals	  and	  groups	  who	  are	  located	  in	  different	  schools,	  communities,	  states	  and	  countries.	  	  	  	  Students	  participate	  in	  distance	  education	  opportunities,	  which	  expand	  academic	  offerings	  and	  enhance	  learning.	  
	  
Standard	  5:	  Technology	  and	  Information	  Literacy	  
	  Students	  engage	  in	  information	  literacy	  strategies,	  use	  the	  Internet,	  technology	  tools	  and	  resources,	  and	  apply	  information-­‐management	  skills	  to	  answer	  questions	  and	  expand	  knowledge.	  	  Students	  become	  information-­‐literate	  learners	  by	  utilizing	  a	  research	  process	  model.	  	  They	  recognize	  the	  need	  for	  information	  and	  define	  the	  problem,	  need	  or	  task.	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Students	  understand	  the	  structure	  of	  information	  systems	  and	  apply	  these	  concepts	  in	  acquiring	  and	  managing	  information.	  	  Using	  technology	  tools,	  a	  variety	  of	  resources	  are	  identified,	  accessed	  and	  evaluated.	  	  Relevant	  information	  is	  selected,	  analyzed	  and	  synthesized	  to	  generate	  a	  finished	  product.	  	  	  	  Students	  evaluate	  their	  information	  process	  and	  product.	  	  
Standard	  6:	  Design	  
	  Students	  apply	  a	  number	  of	  problem-­‐solving	  strategies	  demonstrating	  the	  nature	  of	  design,	  the	  role	  of	  engineering	  and	  the	  role	  of	  assessment.	  	  Students	  recognize	  the	  attributes	  of	  design;	  that	  it	  is	  purposeful,	  based	  on	  requirements,	  systematic,	  iterative,	  creative,	  and	  provides	  solution	  and	  alternatives.	  	  	  	  Students	  explain	  critical	  design	  factors	  and/or	  processes	  in	  the	  development,	  application	  and	  utilization	  of	  technology	  as	  a	  key	  process	  in	  problem	  solving.	  	  	  	  Students	  describe	  inventors	  and	  their	  inventions,	  multiple	  inventions	  that	  solve	  the	  same	  problem,	  and	  how	  design	  has	  affected	  their	  community.	  	  They	  apply	  and	  explain	  the	  contribution	  of	  thinking	  and	  procedural	  steps	  to	  create	  an	  appropriate	  design	  and	  the	  process	  skills	  required	  to	  build	  a	  product	  or	  system.	  	  They	  critically	  evaluate	  a	  design	  to	  address	  a	  problem	  of	  personal,	  societal	  and	  environmental	  interests.	  	  	  	  Students	  systematically	  solve	  a	  variety	  of	  problems	  using	  different	  design	  approaches	  including	  troubleshooting,	  research	  and	  development,	  innovation,	  invention	  and	  experimentation.	  	  
Standard	  7:	  Designed	  World	  
	  Students	  understand	  how	  the	  physical,	  informational	  and	  bio-­‐related	  technological	  systems	  of	  the	  designed	  world	  are	  brought	  about	  by	  the	  design	  process.	  	  Critical	  to	  this	  will	  be	  students'	  understanding	  of	  their	  role	  in	  the	  designed	  world:	  its	  processes,	  products,	  standards,	  services,	  history,	  future,	  impact,	  issues	  and	  career	  connections.	  	  Students	  learn	  that	  the	  designed	  world	  consists	  of	  technological	  systems*	  reflecting	  the	  modifications	  that	  humans	  have	  made	  to	  the	  natural	  world	  to	  satisfy	  their	  own	  needs	  and	  wants.	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Students	  understand	  how,	  through	  the	  design	  process,	  the	  resources:	  materials,	  tools	  and	  machines,	  information,	  energy,	  capital,	  time	  and	  people	  are	  used	  in	  the	  development	  of	  useful	  products	  and	  systems.	  	  	  	  Students	  develop	  a	  foundation	  of	  knowledge	  and	  skills	  through	  participation	  in	  technically	  oriented	  activities	  for	  the	  application	  of	  technological	  systems.	  	  	  	  Students	  demonstrate	  understanding,	  skills	  and	  proficient	  use	  of	  technological	  tools,	  machines,	  instruments,	  materials	  and	  processes	  across	  technological	  systems	  in	  unique	  and/or	  new	  contexts.	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  APPENDIX	  C	  	  PARENTAL	  AND	  STUDENT	  CONSENT	  LETTERS	  	  
	  
College	  of	  Education	  Akron,	  Ohio	  	  44325-­‐4201	  	  	  
	  
A	  Case	  Study	  of	  Technology	  Choices	  by	  High	  School	  Students	  
	  
Explanation:	  Your	  child	  is	  invited	  to	  join	  a	  research	  study	  and	  the	  decision	  to	  join	  is	  voluntary.	  	  In	  this	  study,	  I	  am	  investigating	  what	  technologies	  students	  use	  to	  accomplish	  a	  Project-­‐based	  Learning	  mission	  including	  what	  drives	  the	  students	  towards	  this	  technology	  choice;	  and	  to	  discover	  actual	  scoring	  of	  technology	  proficiency	  as	  evidenced	  by	  the	  Atomic	  Learning	  Technology	  Skills	  Student	  Assessment.	  
	  
Involvement:	  If	  you	  decide	  to	  allow	  your	  child	  to	  participate	  he/she	  will	  be	  asked	  to	  take	  a	  technology	  skills	  assessment	  test.	  	  This	  test	  should	  take	  approximately	  25	  to	  35	  minutes.	  	  Finally,	  your	  child	  will	  be	  observed	  in	  your	  natural	  classroom	  setting	  to	  note	  what	  type	  of	  technologies	  your	  child	  chooses	  to	  use	  to	  finish	  an	  educational	  project.	  	  He/she	  will	  be	  asked	  questions	  in	  a	  semi	  structured	  interview	  setting	  and	  pictures	  may	  be	  taken	  when	  you	  are	  working	  on	  projects.	  	  Your	  child	  may	  stop	  participating	  at	  any	  time	  or	  the	  researcher	  may	  take	  him/her	  out	  of	  the	  study	  if	  it	  is	  in	  your	  best	  interest.	  	  This	  cannot	  be	  done	  without	  your	  consent.	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Risks:	  This	  study	  poses	  no	  risks.	  	  Participation	  or	  non-­‐participation	  will	  not	  affect	  any	  grades	  for	  your	  child’s	  classes.	  	  Both	  the	  technology	  perception	  and	  skills	  tests	  will	  not	  be	  reflected	  in	  any	  of	  your	  child’s	  course	  grades.	  	  These	  scores	  will	  be	  used	  for	  research	  purposes	  only.	  
Benefits:	  Your	  child	  may	  benefit	  from	  this	  study	  due	  to	  the	  fact	  that	  he/she	  will	  learn	  about	  his/herself	  better.	  	  He/she	  will	  learn	  about	  his/her	  actual	  scoring	  on	  a	  technology	  21st	  century	  assessment.	  	  He/she	  will	  learn	  what	  technology	  choices	  he/she	  made	  to	  accomplish	  an	  educational	  mission	  and	  why	  these	  choices	  were	  made.	  	  
Confidentiality:	  Confidentiality	  will	  be	  achieved	  through	  the	  use	  of	  pseudonyms	  for	  both	  the	  site	  and	  the	  participants.	  	  Numeric	  data	  from	  the	  technology	  skills	  test	  will	  be	  securely	  stored	  on	  my	  password	  protected	  Atomic	  Learning	  administration	  account	  until	  I	  share	  the	  data	  individually	  with	  the	  student.	  	  Data	  will	  be	  stored	  for	  one	  semester.	  	  At	  the	  end	  of	  the	  semester	  I	  can	  delete	  all	  the	  data	  from	  the	  account.	  
Participant	  Rights:	  Participation	  in	  this	  study	  is	  voluntary.	  	  You	  have	  the	  right	  not	  to	  allow	  your	  child	  to	  participate	  at	  all	  or	  to	  leave	  the	  study	  at	  any	  time.	  	  Deciding	  not	  to	  participate	  or	  choosing	  to	  leave	  the	  study	  will	  not	  result	  in	  any	  penalty	  and	  it	  will	  not	  harm	  your	  	  child’s	  relationship	  with	  any	  teacher	  in	  any	  way.	  	  	  
Contact	  Information	  for	  the	  Study:	  Contact	  Amy	  Hartman,	  Doctoral	  Student,	  at	  The	  University	  of	  Akron	  ao1@uakron.edu	  if	  you	  have	  any	  questions	  or	  concerns	  about	  your	  rights	  as	  a	  research	  participant.	  	  Signing	  below	  means	  that	  you	  agree	  for	  your	  child	  to	  be	  in	  this	  study.	  	  You	  will	  be	  given	  a	  copy	  of	  this	  form	  to	  keep.	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Consent	  of	  Subject:	  
Name	  of	  Student	  (Print	  Please):	  	  _______________________________	   Date	  ______________	  	  Signature	  of	  Parent:	   	  ________________________________________	  	  Age	  of	  Student	  ____________	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A	  Case	  Study	  of	  Technology	  Choices	  by	  High	  School	  Students	  
	  
Explanation:	  You	  are	  invited	  to	  join	  a	  research	  study	  and	  the	  decision	  to	  join	  is	  voluntary.	  	  In	  this	  study,	  I	  am	  investigating	  what	  technologies	  students	  use	  to	  accomplish	  a	  PBL	  (Project-­‐based	  Learning)	  mission	  including	  what	  drives	  the	  students	  towards	  this	  technology	  choice;	  and	  to	  discover	  actual	  scoring	  of	  technology	  proficiency	  as	  evidenced	  by	  the	  Atomic	  Learning	  Technology	  Skills	  Student	  Assessment.	  
	  
Involvement:	  If	  you	  decide	  to	  participate	  you	  will	  be	  asked	  to	  take	  a	  technology	  skills	  assessment	  test.	  	  This	  test	  should	  take	  approximately	  25	  to	  35	  minutes.	  	  Finally,	  you	  will	  be	  observed	  in	  your	  natural	  classroom	  setting	  to	  note	  what	  type	  of	  technologies	  you	  chose	  to	  use	  to	  finish	  an	  educational	  project.	  	  You	  will	  be	  asked	  questions	  in	  a	  semi	  structured	  interview	  setting	  and	  pictures	  may	  be	  taken	  when	  you	  are	  working	  on	  projects.	  	  You	  may	  stop	  participating	  at	  any	  time	  or	  the	  researcher	  may	  take	  you	  out	  of	  the	  study	  if	  it	  is	  in	  your	  best	  interest.	  	  This	  cannot	  be	  done	  without	  your	  consent.	  	  
Risks:	  This	  study	  poses	  no	  risks.	  	  Participation	  or	  non-­‐participation	  will	  not	  affect	  any	  grades	  for	  your	  classes.	  	  Both	  the	  technology	  perception	  and	  skills	  tests	  will	  not	  be	  reflected	  in	  any	  of	  your	  course	  grades.	  	  These	  scores	  will	  be	  used	  for	  research	  purposes	  only.	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Benefits:	  You	  may	  benefit	  from	  this	  study	  due	  to	  the	  fact	  that	  you	  will	  learn	  about	  yourselves	  better.	  	  You	  will	  learn	  about	  your	  actual	  scoring	  on	  a	  technology	  21st	  century	  assessment.	  	  You	  will	  learn	  what	  technology	  choices	  you	  made	  to	  accomplish	  an	  educational	  mission	  and	  why	  these	  choices	  were	  made.	  	  
Confidentiality:	  Confidentiality	  will	  be	  achieved	  through	  the	  use	  of	  pseudonyms	  for	  both	  the	  site	  and	  the	  participants.	  	  Numeric	  data	  from	  the	  technology	  skills	  test	  will	  be	  securely	  stored	  on	  my	  password	  protected	  Atomic	  Learning	  administration	  account	  until	  I	  share	  the	  data	  individually	  with	  the	  student.	  	  Data	  will	  be	  stored	  for	  one	  semester.	  	  At	  the	  end	  of	  the	  semester	  I	  can	  delete	  all	  the	  data	  from	  the	  account.	  
Participant	  Rights:	  Participation	  in	  this	  study	  is	  voluntary.	  	  You	  have	  the	  right	  not	  to	  participate	  at	  all	  or	  to	  leave	  the	  study	  at	  any	  time.	  	  Deciding	  not	  to	  participate	  or	  choosing	  to	  leave	  the	  study	  will	  not	  result	  in	  any	  penalty	  and	  it	  will	  not	  harm	  your	  relationship	  with	  any	  teacher	  in	  any	  way.	  	  	  
Contact	  Information	  for	  the	  Study:	  Contact	  Amy	  Hartman,	  Doctoral	  Student,	  at	  The	  University	  of	  Akron	  ao1@uakron.edu	  if	  you	  have	  any	  questions	  or	  concerns	  about	  your	  rights	  as	  a	  research	  participant.	  	  Signing	  below	  means	  that	  you	  agree	  to	  be	  in	  this	  study.	  	  You	  will	  be	  given	  a	  copy	  of	  this	  form	  to	  keep.	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Consent	  of	  Subject:	  
Name	  of	  Student	  (Print	  Please):	  	  ________________________Date	  ______________	  	  Signature	  of	  Student:	  	  ______________________________Age	  ______________	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  APPENDIX	  D	  	  DATA	  COLLECTION	  INSTRUMENT	  #2	  	  
Time	   Student	   Hardware	  
Choice	  
Software	  
Choice	  
Frequency	   Software/	  
Hardware	  
Choice	  
Code	  for	  
Frequency	  
Table	  	   	   	   	   	   Cell	  Phone	   CP	  
	   	   	   	   	   Cloud	  Based	  
Application	  (i.e.	  	  Prezi,	  slideshare,	  haiku	  deck)	  
CB	  
	   	   	   	   	   Desktop	  Application	  (i.e.	  	  pages,	  powerpoint,	  iweb,	  dreamweaver)	  
DA	  
	   	   	   	   	   Digital	  Camera	   DigCam	  
	   	   	   	   	   Document	  Camera	   DocCaam	  	   	   	   	   	   DVD	  Player	   DVD	  
	   	   	   	   	   E-­‐Reader	   ER	  
	   	   	   	   	   Flip	  Camera	   FC	  
	   	   	   	   	   Interactive	  White	  Board	   IWB	  	   	   	   	   	   Ipad	   IPAD	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Time	   Student	   Hardware	  
Choice	  
Software	  
Choice	  
Frequency	   Software/	  
Hardware	  
Choice	  
Code	  for	  
Frequency	  
Table	  	   	   	   	   	   Ipod	   IPOD	  
	   	   	   	   	   Laptop	   L	  
	   	   	   	   	   Personal	  Computer	   PC	  	   	   	   	   	   Scanner	   Scan	  
	   	   	   	   	   Smart	  Board	   SB	  
	   	   	   	   	   Smartpen	   SPN	  
	   	   	   	   	   Smartphone	   SP	  
	   	   	   	   	   Student	  Response	  System	   SRS	  	   	   	   	   	   Tablet	  Device	   Tab	  
	   	   	   	   	   Other	   O	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